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Executive Summary

BLACK & VEATCH Waste Science, Inc. was tasked by the U. S. Environmental
Protection Agency, Waste Management Division. Region IV, to conduct an Expanded
Site Inspection at the Democrat Road Landfill site in Memphis, Shelby County,
Tennessee. The objectives of this inspection were to determine the nature of
contaminants present at the site and to determine if a release of these substances has
occurred or may occur.

The Democrat Road Landfill site is located north of the Memphis International
Airport on Democrat Road in the city of Memphis. Tennessee. The landfill site is
an inactive facility that occupies approximately 65 acres of land on the north side of
Democrat Road, 1 mile east of the Airways Interchange. The site is currently owned
by the Memphis/Shelby County Airport Authority. Portions of the site have been
paved and are currently used as a rental car lot and an express shipping center. The
site was previously used by the City of Memphis as a municipal landfill (1959 to
1968). There are no signs of active dumping in this area.

The landfill is the only identified source at the Democrat Road Landfill site, and
is estimated to consist of approximately 65 acres. Chemical analysis of soil samples
collected onsite indicated slightly elevated concentrations of dieldrin and lead.

The groundwater pathway is the primary concern at the Democrat Road Landfill
site. The large number of people within the study area who rely on groundwater for
their potable supplies increases the threat posed by the contaminants detected onsite;
however, the absence of an observed release lessens the impact of this pathway.

Surface water runoff from the Democrat Road Landfill site travels 300 feet to
Nonconnah Creek; 7 miles further, the creek joins Lake McKellar; from there, it
flows to the Mississippi River, where the pathway expires without encountering
surface water intakes or wetlands. Although Nonconnah Creek lies in close proximity
to the Democrat Road Landfill, and several contaminants have been identified with
the site, there is no evidence to support an observed release to the surface water
pathway.

EX-1



The soil exposure and air pathways are of low concern at the Democrat Road
Landfill site. The unpaved area of the landfill is fairly large and limited access to the
landfill and few nearby residents considerably lessens the value of this pathway.

Based on the above observations, it is recommended that Democrat Road
Landfill recieve a Site Evaluation Accomplished (SEA) designation.

EX-2



Expanded Site Inspection
Democrat Road Landfill

Memphis, Shelby County, Tennessee
TND980728174

WasteLAN N9 03967

1.0 Introduction

BLACK & VEATCH Waste Science, Inc. (Black & Veatch) was tasked by the
U. S. Environmental Protection Agency (EPA). Waste Management Division. Region
IV, to conduct an Expanded Site Inspection (ESI) at the Democrat Road Landfill site
in Memphis. Shelby County, Tennessee. The investigation was performed under the
authority of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) and the Superfund Amendments and
Reauthorization Act of 1986 (SARA). The task was performed to satisfy the
requirements stated in Work Assignment N214 under EPA Contract 68-W9-0055. The
field investigation was conducted during the week of October 25, 1993.

1.1 Objectives
The objectives of this ESI were to determine the nature of contaminants present

at the site and to determine if a release of these substances has occurred or may
occur. Further more, this inspection sought to determine the possible pathways by
which contamination could migrate from the site and the populations and
environments it would potentially affect. Through these objectives, a
recommendation will be made regarding future activities at the site.



1.2 Scope of Work
The scope of this investigation will include the following activities:

• Obtain and review background materials relevant to HRS scoring of site.
Obtain information on local water systems.

• Evaluate target populations associated with the groundwater, surface water, air
and onsite exposure pathways.
Determine location and distance to nearest potable well.

• Develop a site sketch.
• Collect environmental samples.

2.0 Site Background Information

2.1 Location
The Democrat Road Landfill site is located north of the Memphis International

Airport, on Democrat Road in the city of Memphis, Tennessee. More specifically,
the site is located at 35°04'15" North latitude and 89°58'11" West longitude.
Elevations onsite and in the study area range from 240 to 260 feet above mean sea
level (amsl) (Appendix A). A site location map is presented as Figure 1.

Shelby County is characterized by a mild, temperate climate where severe cold
weather is unusual. The average annual precipitation for Memphis is 50 inches, and
the mean annual lake pan evaporation is 40 inches, yielding a net annual
precipitation of 10 inches (Ref. 1. pp. 13, 63). The 2-year, 24-hour rainfall for the
area is 4 inches (Ref. 2).

2.2 Site Description
The Democrat Road Landfill, located in southeast Memphis, Shelby County,

Tennessee, is an inactive facility that occupies approximately 65 acres of land on the
north side of Democrat Road, 1 mile east of the Airways interchange (Refs. 3, 4, 5)
(Appendix A). The Nonconnah Creek floodplain borders the site on the north, and
Democrat Road borders the site on the south. The surrounding area is primarily
commercial with some scattered residential land use in the area. The site was used



as a municipal landfill (Refs. 5. 6). A site layout map is presented as Figure 2. Two
portions of the previous landfill are believed to have been paved over (Ref. 3). West
of the site there is a rental car lot. and east of the site there is an express shipping
center. The area between the paved lots was covered in grasses and weeds at the
time of the field investigation. The landfill is separated from Democrat Road, and the
two paved areas are divided by chain-link fencing. The site is only partially fenced
since there are no barriers between Nonconnah Creek and the landfill, but the banks
of the creek are forested. At the time of investigation, there was no stressed
vegetation at the site (Ref. 4).
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2.3 Operational History and Waste Characteristics
The Democrat Road Landfill was used by the City of Memphis from 1959 to 1968

as a municipal landfill (Rets. 5, 6). Presently, the site is owned by the
Memphis/Shelby County Airport Authority (Ref. 7). There are no signs of active
dumping in the area of the site. Democrat Road Landfill is not a RCRA-listed site
at the present time (Ref. 8).

The hazardous material associated with this site is unknown. Spillage from drums
of antifreeze, motor oil, transmission fluid, and diesel fuel have been noted. Also,
household garbage has reportedly been dumped at this facility. The amount and
concentrations of all material in this landfill is unknown (Rets. 5, 6).

In 1980, the Tennessee Department of Health and Environment conducted a
Preliminary Assessment (PA) at the site. The PA recommended further sampling
(Ref. 5).

A Site Investigation (SI) was completed by Ecology and Environment, Inc., on
March 5, 1982. The SI noted the presence of approximately 20 drums of material
described as paint waste on the landfill. During the SI, samples were collected from
surface soil and sediment media to characterize the source and to determine if
contamination present onsite had migrated. Two composite soil samples were
collected near drums present onsite. Numerous extractable organics and inorganic-
constituents and PCB-1254 and PCB-1262 were detected in the samples (Ref. 6). A
background, or control sample was not collected, during the 1982 SI (Ref. 6).

A Site Inspection Prioritization (SIP) was completed by Black & Veatch in May
1993. The SIP recommended that further action be pursued for this site based on
the large number of potentially affected groundwater users in the study area (Ref. 9).

3.0 Environmental Sampling

During the field investigation, conducted the week of October 25. 1993, Black &
Veatch attempted to identify and characterize contaminants which may be present
in the environment as a result of previous activities onsite. To accomplish this. Black



& Veatch personnel collected environmental surface soil and sediment samples from
a number of strategic locations. These locations were selected based on historical
information, hydrological data for the region and site area, and direct observation at
the site. Two of the groundwater samples that were to be taken from temporary
wells were not taken because the water table was at too great a depth to be reached
with the available field equipment. No other deviations from the study plan occurred
during the sampling investigation. A summary of analytical results of each media are
presented in their respective sections, and a complete analytical data set is attached
as Appendix B.

3.1 Sample Collection Methodology
All sample collection, sample preservation, and chain-of-custody procedures used

during this inspection were in accordance with the standard operating procedures as
specified in Sections 3 and 4 of the United States Environmental Protection Agency,
Region IV, Environmental Compliance Branch Standard Operating Procedures and
Quality Assurance Manual. February 1. 1991 (SOP), and the Field Study Plan
prepared by Black & Veatch on March 23, 1992.

3.2 Duplicate Samples
Duplicate samples were offered to Tommie Collins. representative for the City

of Memphis, and declined. Receipt for sample forms are on file at the Atlanta office
of Black & Veatch.

3.3 Description of Sample locations
During the sampling investigation, a total of five environmental samples were

collected. All sample locations are shown in Figure 3. Samples were collected from
onsite surface soil locations, and from two locations on the surface water pathway.
Sample codes, descriptions, locations, and rationale are contained in Table 1.
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TABLE 1
SAMPLE LOCATIONS AND RATIONALE

Democrat Road Landfill
Memphis, Shelby County, Tennessee

Sample Code

DR-SD-01

DR-SD-02

DR-SS-01

DR-SS-02

DR-SS-03

Sample Type

Sediment

Sediment

Surface Soil

Surface Soil

Suri'ace Soil

Location

Upstream of the

property in Nonconnah
Creek

Adjacent to the propcrtv
in Nonconnah Creek

Northeast corner of the
property

North side of the
property Irom the toe of
the landfill
North side of the
property from the toe of
the landfill

Rationale

To establish background
levels

To determine the absence
or presence of contaminants

To establish background
levels

To determine the absence
or presence of contaminants

To determine the absence
or presence of contaminants

DR - Jemocrat Roaa Lanat i l l

SO - Sediment

S3 - Surface Soil

3.4 Field Measurements
No field measurements were performed on samples collected during the

investigation. No formal air sampling was performed during this investigation:
however, air monitoring as required by the health and safety plan did take place,
using an HNu. No readings were noted above background levels in either the
breathing zone or while advancing boreholes.

3.5 Analytical Support and Methodology
All samples collected were analyzed under the Contract Laboratory Program

(CLP) and analyzed for all parameters listed in Target Compound List(TCL) and the
Target Analyte List (TAL). Organic analysis of soil and sediment samples was
performed by RECRA Environmental of Tonawanda. New York. Inorganic analysis



of soil and sediment samples was performed by Skinner and Sherman of Waltham.
Massachusetts.

All laboratory analyses and laboratory quality assurance procedures used during
the investigation were in accordance with standard procedures and protocols as
specified in the United States Environmental Protection Agency, Region IV,
Analytical Support Branch Laboratory Operations and Quality Control Manual.
October 1990. or as specified by the existing United States Environmental Protection
Agency standard procedures and protocols for the Contract Laboratory Program
(CLP) Statement of Work (SOW), as applicable.

3.6 Analytical Data Quality and Data Qualifiers
All analytical data were subjected to a quality assurance review as described in

the EPA Environmental Services Division laboratory data evaluation guidelines. In
the tables, some of the concentrations of the organic and inorganic parameters have
been qualified with a "J". This indicates that the qualitative analysis was acceptable,
but the quantitative value has been estimated. Other compounds may have been
qualified with an "N". indicating that they were detected based on the presumptive
evidence of their presence. This means that the compound was only tentatively
identified, and its detection cannot be used as a positive indication of its presence.
Results for some samples are reported with a "U" qualifier. This qualifier means that
the material was analyzed for, but not detected. The reported number is the
laboratory-derived sample quanitation limit (SQL) for the compound or element in
that sample. At times, miscellaneous organic compounds that do not appear on the
target compound list are reported with the data set. These compounds are qualified
as "JN", indicating that they are tentatively identified at estimated quantities. Because
these compounds are not routinely analyzed for or reported, background levels, or
SQLs, levels are not generally available for comparison.

Samples containing concentrations of contaminants greater than three times those
of the background sample are considered to be elevated. In the cases where there
was no detection of a contaminant at the background location, any sample with a
concentration equal to or above its SQL and the SQL of the background sample is
considered to be elevated. These elevated samples are noted in the text.
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4.0 Waste Sources

4.1 Source Descriptions
The 65-acre landfill was the only identified source at the site; surface soil

samples collected during the investigation were used to determine the contaminants
present therein. During the 1982 SI it was noted that a gas venting system was in use
at the landfill (Ref. 6). There was no historical record or visual indication that any
liner or had been in use at the landfill. At the time of the site investigation, the area
identified as being the site of the landfill was not active (Ref. 3).

4.2 Source Sample Locations
Two surface soil samples were collected at the Democrat Road Landfill site in

order to characterize the landfill source with the site. A background surface soil
sample station was located east of Hurricane Creek, which is east of the property.
The two source characterization surface soil samples were collected adjacent to the
floodplain of Nonconnah Creek, in the area of the toe of the reported landfill. A
complete description of the sample locations and rationale is given in Table 1.
Sample locations are also shown on Figure 3.

4.3 Source Analytical Results
Source sampling indicated the presence of 16 inorganic and 4 organic parameters.

Only dieldrin (DR-SS-02) and lead (DR-SS-03) were found at elevated concentrations
when compared to the background sample (DR-SS-01) [4.3 ug/kg and 37 mg/kg
respectively]. A summary of the parameters detected in the source samples is
presented in Tables 2 and 3. A complete set of analytical data from this investigation
is presented in Appendix B of this report.

4.4 Source Conclusions
At the Democrat Road Landfill site, the landfill is the only identified source, and

is estimated to consist of approximately 65 acres. Chemical analysis of soil samples
collected onsite indicates that lead and dieldrin were detected at concentrations
greater than SQL or three times background concentrations. Lead was found in DR-
SS-03 at a concentration of 37 mg/kg, which is greater than three times background.
However, this was considered to be within reason due to the proximity of the site to

11



other industrial areas and a heavily traveled roadway. Dieldrin was found in DR-SS-
02 at a concentration slightly above the SQL.

5.0 Groundwater Pathway

5.1 Hydrogeologic Setting
The Democrat Road Landfill is situated in the Gulf Coastal Plain physiographic

province of Western Tennessee (Ref. 10). Gulf Coastal Plain is characterized by
gently rolling to steep topography which is dissected by flat-lying alluvial plains along
streams which drain the region. The facility lies on the Nonconnah Creek alluvial
plain, just south of the creek. The site is located approximately 250 feet above sea
level (amsl)(Appendix A).

The Memphis area is located in the north-central portion of the Mississippi
embayment, a broad structural trough or syncline that plunges south along an axis
that parallels the Mississippi River. Approximately 3,000 feet of unconsolidated
clastic debris has been deposited since the beginning of the Cretaceous Period (Refs.
10. 11). Geologic formations in the Memphis area dip and thicken westward toward
the axis of the syncline. These formations consist predominantly of clay, silt, sand,
and gravel deposited in marine, lagoon, or fluvial environments. During Pleistocene
glaciation the landscape was covered by a thick layer of loess which makes up the
present land surface (Ref. 11).

As discussed in this report, the stratigraphy is based on previous investigations,
available published cross sections, published well log data, and the Shelby County Soil
Survey. This literature indicates that the following units exist beneath the facility, in
descending order: 5 feet of soil, 43 feet of alluvium, loess, and fluvial deposits. 60
feet of the Jackson-Upper Claiborne confining clay unit, 800 feet of the Memphis
Sand, 250 feet of the Flour Island confining unit, and 200 feet of the Fort Pillow Sand
(Refs. 10, p. 8, Plates 1, 4, Table 2: 12, Sheet 66, p. 16).

Most of the facility is underlain by soil classified as Falaya silt loam. This is a
somewhat poorly drained, very silty, nearly flat soil which forms along alluvial plains
near creeks. The surface layer is brown, friable silt loam. The soil extends to a
depth of 60 inches (Ref. 12, p. 22).

12



TABLE 2
SUMMARY OF ANALYTICAL RESULTS

INORGANIC ANALYSIS
Sediment and Surface Soil Samples

Democrat Road Landfill
Memphis, Shelby County, Tennessee

PARAMETERS
MG/KG

Aluminum
Arsenic
Barium
Calcium
Chromium

Cobalt

Copper
Iron
Lead
Magnesium
Manganese

Nickel
3otassium

Sodium

Vanadium
Zinc

BACKGROUND
SURFACE SOIL

DR-SS-01

7200

6.7

110

440J

11

9.2

14

15000
12

2000

720

17

620

80

24

47

SOURCE
SURFACE SOIL

DR-SS-02

5800
5.1

88

8200J

13

8

12

13000
11

2200

590

12

410

73

24

35

DR-SS-03

5700
4.4

96

1700J

8.7

6.2

12

11000
: . : . . . : . : . : ; : . : ; . 3 7 ; . . • . , : : : ; • :

1200

580

10

540

60

19

42

BACKGROUND
SEDIMENT

DR-SD-01

2600
7.1

58

810J
7.2

4.4

--

6800
11

670

400

6.5

190J

110

12

21

SEDIMENT

DR-SD-02

940

2.7

17

430J

3.4

2.2J

--

27CO

5.3

210

180

2.3J

61

-

13

Material analyzed for, but not detected, above sample quantitation limit (SQL).
J Estimated value.
N Presumptive evidence of material.
U Material was analyzed for. but not detected. Number is SQL.

Greater than, or equal to, 3X background concentration, or > or equal to SOL.
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TABLE 3
SUMMARY OF ANALYTICAL RESULTS

ORGANIC ANALYSIS
Sediment and Surface Soil Samples

Democrat Road Landfill
Memphis, Shelby County, Tennessee

PARAMETERS

BACKGROUND
SURFACE SOIL

DR-SS-01

SOURCE
SURFACE SOIL

DR-SS-02 DR-SS-03

BACKGROUND
SEDIMENT

DR-SD-01

SEDIMENT

DR-SD-02

Extractable Compounds
Pyrene 3SOU 120J 64J

Phenanthrene 390U 95J 400 U

Fluoranthene 390U 170J 400U

Pesticides
Dieldrin 3.9U •A3: 4.1U

Material analyzed for. but not detected, above sample quantitation limit (SQL).
J Estimated value.
N Presumptive evidence of material.
U Material was analyzed for , but not detected, number is SQL.

Greater than, or equal to. 3X background or > or = SQL.
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The Democrat Road Landfill is located on the Nonconnah Creek alluvial plain,
and is directly underlain by alluvium and fluvial deposits. The Gulf Coastal Plain was
blanketed by a 20- to 50-foot-thick deposit of loess during Pleistocene glaciation.
However, the loess deposits have been thinned and possibly removed due to erosion
along Nonconnah Creek. Pleistocene fluvial deposits generally underlie the loess in
upland areas or alluvium in lowlands. The fluvial deposits are older Mississippi River
terrace deposits, which were deposited in present day uplands. Fluvial deposits in the
region range from 0 to 100 feet in thickness. Thicknesses vary because of the
erosional surface at both the top and base of the unit. Fluvial deposits consist
primarily of unconsolidated sand, gravel and minor clay lenses (Ref. 10. p. 7).
Typically, the sand and gravel is cemented with iron oxide that forms thin layers of
sandstone or conglomerate in the lower sections of the fluvial unit (Ref. 10, p. 7).
The combined fluvial/loess thickness is approximately 43 feet in the vicinity of the
facility. (Ref. 10, Table 2).

The Eocene Jackson-Upper Claiborne clay unit underlies the fluvial deposits.
This unit is comprised of the Jackson Formation and the upper part of the Claiborne
Group, which includes the Cockfield and Cook Mountain Formations (Ref. 10, pp.
6-8). The Jackson Formation generally consists of fine sand or sandy clay. The
Cockfield Formation consists of interfingering fine sand, silt, clay, and local lenses of
lignite. The Cook Mountain Formation consists of clay and local sand lenses. These
formations have been grouped together as the "Jackson-Upper Claiborne Unit."
They act as one hydrogeologic confining unit preventing the groundwater in the
surficial deposits from migrating downward into the Memphis Sand. The Jackson
Formation occurs only beneath the higher hills and ridges in the north Memphis area;
therefore, the confining unit consists predominantly of the Cockfield and Cook
Mountain formations (Ref. 10, pp. 6-8). Due to lithologic similarities the Jackson.
Cockfield, and Cook Mountain formations cannot be differentiated in the subsurface
of the Memphis area, including the subsurface beneath the site. The thickness of the
Jackson-Upper Claiborne confining unit is variable. In the vicinity of the site the
thickness is approximately 60 feet; however, the unit is discontinuous, thin, and
possibly absent in other areas of Memphis (Ref. 10, pp. 6-9. Plate 1). Based on well
logs the Jackson-Upper Claiborne confining unit has been shown to be relatively thin
or possibly absent at three locations within a 5.5-mile radius of the facility (Ref. 10.
Plate 3). One-half mile to the south, the confining unit is comprised of 32 feet of
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clay. The confining unit is 5 feet thick 5.5 miles to the west, and 6 feet thick 4 miles
to the northeast (Ref. 10, Plate J).

The Eocene Memphis Sand, also called the "500-foot sand" by some authors,
underlies the Jackson-Claiborne confining unit and occurs beneath the entire
Memphis area. The Memphis Sand consists of a thick body of sand that includes
subordinate lenses of clay, silt, and lignite at various horizons, and ranges in thickness
from about 500 to 900 feet. Beneath the facility, the sand is estimated to be
approximately 800 feet thick (Ref. 10, Tables 1, 2). The Memphis Sand is thickest
in the southwest and thins to the northeast. The top of the Memphis Sand unit
beneath the facility is approximately 108 feet below land surface (bis).

The Paleocene Flour Island Formation underlies the Memphis Sand. This
confining unit consists primarily of silty clays and sandy silts. The Flour Island
Formation acts as a lower confining unit for the Memphis Sand, and ranges from 200
to 300 feet thick (Ref. 10, p. 8). In the vicinity of the facility the Flour Island is
approximately 908 feet bis.

The middle sand unit of the Paleocene Wilcox group, the Fort Pillow Sand,
underlies the Flour Island Formation. This sand ranges from fine sandy textures to
coarse sand and ranges in thickness from 150 to 300 feet in the Memphis area (Ref.
10. Table 1).

Formations beneath the site which are capable of yielding potable water to wells
include: the alluvium, loess and fluvial deposits, the Memphis Sand and the Fort
Pillow Sand. The surficial aquifer consists of the saturated portions of the al luvium,
loess and fluvial deposits. The altitude of the water table in the surficial aquifer is
about 215 feet amsl, or 45 feet bis (Ref. 10. Plate 2). The estimated hydraulic
conductivity of the surficial aquifer ranges from 1.0 x 10"3 cm/sec to 1.0 x 10~2 cm/sec
(Ref. 13. p. 29). In areas of Memphis the surficial aquifer is capable of vielding up
to 50 gallons per minute (gpm).

Groundwater flow in the surficial aquifer is northward toward the Nonconnah
Creek. Some groundwater from the surficial aquifer most likely discharges into the
creek (Ref. 10. Plate 2). Groundwater flow in the Memphis aquifer is to the
northwest, toward the Alien Wellfield.
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The predominant source of groundwater in the Memphis area is the Memphis
Sand Aquifer. The Memphis Sand is confined above by the Jackson-Upper
Claiborne confining unit and below by the Flour Island confining unit. The estimated
hydraulic conductivity of the Jackson confining unit is 1.0 x 10"' to 1.0 x 10"5 cm/sec
(Ref. 13, p. 29). The elevation of the potentiometric surface for the Memphis Sand
in the vicinity of the site is approximately 155 feet amsl or 95 feet bis (Ref. 10, Plate
3). The hydraulic conductivity of the Memphis Sand is about 1.0 x 10"2 cm/sec (Ref.
11, p. 47). Recharge to the Memphis Sand Aquifer occurs predominantly through
infiltration of precipitation in outcrop areas 30 to 60 miles east of Memphis. Seepage
from the overlying surficial aquifer and the Mississippi River also contribute to the
recharge of the Memphis Sand. Recently contamination of the Memphis Sand has
been detected in the Memphis area. Contamination of the Memphis Sand from
surficial sources is possible because of the discontinuity of the Jackson-Upper
Claiborne confining unit, along with heavy pumping of the water supply wellfields,
and interconnection of aquifers through improperly cased wells (Ref. 10).

Underlying the Flour Island Formation is the Fort Pillow Sand. This unit is the
second principal aquifer and it supplies about 10 percent of water used in the
Memphis area. Hydraulic conductivity of the Fort Pillow Sand is about 1.0 x 10°
cm/sec (Ref. 11, p. 47).

United States Geological Survey Water Resources Investigation Report 90-4092.
Hydrogeology and Preliminary Assessment of the Potential for Contamination of the
Memphis Aquifer in the Memphis Area. Tennessee discusses the hydrogeology of the
Memphis area and outlines the Jackson-Upper Claiborne confining unit (Ref. 10).
The top of the confining uni t is indicated beneath the facility at approximately 48 feet
bis with a thickness of approximately 60 feet (Ref. 10. Table 2). Parks (1990) states
that, in the Memphis region, the Jackson-Upper Claiborne confining unit is locally
th in and locally absent and may contain sand windows that could provide pathways
for contaminants to reach the Memphis Sand Aquifer. Evidence which documents the
downward migration of groundwater from the surficial water table aquifer to the
Memphis Sand Aquifer includes (Ref. 10, pp. 1, 2, 34-37):

• Confining layer absence (locally).

• Hydraulic head differences between the water table aquifer and the
Memphis Sand Aquifer.

• Local water table surface depressions.
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• Long-term declines and reduced seasonal fluctuations in water table
observation wells.

• Stream water loss.

• Carbon-14 and tr i t ium concentrations present in the Memphis Sand
Aquifer indicating recent leakage occurring.

• Water-quality anomalies in the Memphis Sand Aquifer indicating
downward leakage.

• Volatile organic compounds present in the Memphis Sand Aquifer.

Volatile organic contaminants have been found in groundwater from the
Memphis Sand Aquifer from the Alien Wellfield (Ref. 10). This implies that some
form of natural or anthropogenic hydraulic connection, between the surficial and
Memphis Aquifer, exists. Sandy zones ("windows") in the Jackson-Upper Claiborne
confining unit, or improperly cased wells could act as conduits. However, the source
and the migration pathway have not been identified (Ref. 10).

5.2 Groundwater Targets
Potable water within 4 miles of the site is supplied by Memphis Light. Gas. and

Water Division (MLGW), a blended municipal system operating eight separate
wellfields and serving 206,652 connections. MLGW obtains its water from 162 wells:
143 wells are screened in the Memphis Sand Aquifer and 19 wells are screened in the
Fort Pillow Sand Aquifer. Thirty-eight of these wells are located within the study
area (Rets. 14, p. 11: 15) (Appendix A). The nearest wellfield to the facility is the
Alien Wellfield. located 2.7 miles to the northwest (Rets. 14, 15) (Appendix A). The
Sheahan Wellfield is approximately 3 miles to the northeast of the facility. The
portions of the Alien and Sheahan wellfields within 4 miles of the site provides
potable water to approximately 129,658 people (Rets. 14, 15. 16, 17). Wellfields in
the MLGW system may potentially serve more than the listed number of persons
because the entire system is blended. Although it is probable that there are some
private wells located within a 4-mile radius of the facility, all residences have access
to municipal water (Ref. 18). The nearest known well is a MLGW well located 2.7
miles to the west (Rets. 14, 15) (Appendix A). A radial distribution of the population
served by wells located within 4 miles of the is presented in Table 4.
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Table 4
Groundwater Users and Population Counts

Democrat Road Landfill
Memphis, Shelby County, Tennessee

RADIUS

(MILES)

0.00-0.25

0.2WX50

0.5O-1.00

1.00-2.00

2.00-3.00

3.00-4.00

TOTALS

GROUNDWATER

USERS

0

0

0

0

23,886

105,772

129,658

TOTAL

POPULATION

5

0

5,394

23,715

64,824

65,934

159,872

Private well populations, and populations within 1.00 mile of the site based on 2.675 persons per household
derived from 1990 census data. Populations greater than 1.00 mile away were derived from the Graphical
Exposure Modeling System (GEMS), 1983 data. Housecount derived from USGS topographic quadrangle maps.

5.3 Groundwater Sample Locations
Due to the depth of groundwater beneath the site, the installation of temporary

wells and the selection of a valid upgradient sample was not possible. Therefore, no
groundwater samples were collected during the investigation.

5.4 Groundwater Conclusions
Potential contamination of the groundwater pathway is the primary concern at

the Democrat Road Landfill site. The large number of people within the study area
who rely on groundwater for their potable supplies increases the threat posed by the
contaminants detected onsite.
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6.0 SURFACE WATER PATHWAY

6.1 Hydrologic Setting
The surface water runoff from the site flows from the landfill approximately 300

feet northward into Nonconnah Creek, which has an average flow rate of 107 cubic
feet per second (cfs) (Ref. 19) (Appendix A). Nonconnah Creek flows approximately
7 miles west, draining into Lake McKellar. From Lake McKellar, the pathway
extends approximately 7 miles west, feeding into the Mississippi River, where the 15-
mile surface water pathway expires (Appendix A). The Mississippi River has an
average flow rate of approximately 580.000 cfs (Ref. 19). The Democrat Road
Landfill is located within the 100 year floodplain of Nonconnah Creek (Ref. 20).

6.2 Surface Water Targets
There are no surface water intakes along the surface water migration pathway

(Ref. 21). Although no commercial fishing has occured in the Mississippi River or
its tributaries since 1985 due to a fishing ban. recreational fishing still takes place
despite posted warnings (Ref. 22). Arkansas and Mississippi have never participated
in a fishing ban (Rets. 22. 23). Sensitive environments found in the study area
include at least one federally endangered aquatic species, the turgid blossom pearly
mussel (Rets. 24. 25). In addition, 7.5 miles of wetlands are located on Nonconnah
Creek and McKellar Lake (Ref. 26)(Appendix A).

6.3 Surface Water Pathway Sample Locations
Two sediment samples were collected from Nonconnah Creek during the site

investigation to characterize potential contaminants migrating to the surface water
pathway from the Democrat Road Landfill. One sample (DR-SD-01) was collected
in an upgradient location and a second sample (DR-SD-02) was collected
downstream of the probable point of entry of runoff from the site into the creek.
Sediment sample locations are shown on Figure 3.
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6.4 Sediment Analytical Results
Sediment sampling at the site indicated the presence of 13 parameters, but no

concentrations were considered to be elevated when compared to concentrations
measured in the background sample taken (DR-SS-01). A summary of the
parameters detected in the sediment samples is presented in Tables 2 and 3. A
complete set of analytical data from this investigation is presented in Appendix B of
this report.

6.5 Surface Water Conclusions
Due to the fact that no contaminants were found at elevated concentrations in

the sediments of Nonconnah Creek, there is no evidence to support an observed
release to the surface water pathway, even though Nonconnnah Creek lies in close
proximity to the Democrat Road Landfill.

7.0 SOIL EXPOSURE AND AIR PATHWAYS

7.1 Physical Conditions
The Democrat Road Landfill occupies approximately 65 acres of land, significant

portions of which have been paved over or have a grass cover. The surrounding area
is primarily commercial, with some scattered residential land use in the area. The
site is bounded to the south by Democrat Road, to the east by the paved lot of the
express shipping center, to the west by the paved lot of a rental car business, and to
the north by Nonconnah Creek. At the time of the SI. the area identified as being
the site of the landfil l was not active, and exhibited no signs of vegetative stress.
There are no signs of active dumping. The facility is fenced on three sides, and
therefore access to the public is partially restricted (Ref. 4).

7.2 Soil and Air Targets
According to a site reconnaissance and estimates made by the Graphical

Exposure Modeling System (GEMS), there are a total of 159,867 people who live
within a 4-mile radius of the Democrat Road Landfill (Ref. 17) (Appendix A). The
closest individuals are an estimated five onsite workers (Ref. 26). The radial
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population distr ibution near the site is as follows: 0-0.25 mile, 5 people; 0.25-0.5 mile,
none: 0.50-1 mile. 5394 people; 1-2 miles, 23,715 people; 2-3 miles, 64.824 people:
3-4 miles, 65.934 people (Rets. 17, 27). The closest residence is located
approximately 0.5 mile to the north of the facility; the nearest school is located 1 mile
to the northwest (Appendix A). The ranges of several terrestrial federally
endangered or threatened species may include the area around the site. These
species include the Indiana bat. bald eagle. Arctic peregrine falcon, and wood stork
(Rets. 24. 25). There are less than 300 acres of wetlands located within the 4-mile
radius of the site (Ref. 26)(Appendix A).

7.3 Soil Exposure Pathway Sample Locations
Three surface soil samples were collected during the investigation to characterize

the source and background conditions. Locations of these samples are presented in
Section 4.2 of this report. No additional soil or sediment samples were collected
from any adjacent or nearby properties during the field investigation.

7.4 Soil Exposure and Air Analytical Results
The analytical results of the surface soil samples collected to characterize the

source during this investigation are presented in Section 4.3 of this report.

No formal air sampling was performed during this investigation; however, air
monitoring as required by the health and safety plan indicated no concentrations
above background levels in the breathing zone or boreholes.

7.5 Air and Soil Exposure Conclusions
An elevated lead and dieldrin concentration found in surface soil source samples

are the only documented soil exposure threats posed by the site. The air pathway
threat posed by the elevated concentrations is minor due to paving and grass covering
the source area.
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8.0 Summary and Conclusions

Black & Veatch was tasked by the EPA. Waste Management Division. Region
IV, to conduct an ESI at the Democrat Road Landfill site in Memphis, Shelby
County, Tennessee. The objectives of this inspection were to determine the nature
of contaminants present at the site and to determine if a release of these substances
has occurred or may occur.

The landfill was the only identified source at the site; surface soil samples
collected during the investigation were used to determine the contaminants present
therein. There was historical record or visual indication that any containment
measures have been used at the site. At the time of the SI, the area identified as
being the site of the landfill was not active, and exhibited no signs of vegetative stress.
Lead and dieldrin were found to be slightly elevated in two source samples, but
neither is considered to pose a major threat to surrounding populations and
environments.

The groundwater pathway at the Democrat Road Landfill site poses the most
significant risk, due to the fact that 38 of the Memphis Light. Gas. and Water
Division (MLGW) wells exist within 4 miles of the source. These wells serve over
129.000 people; however, the relatively low toxicity/mobility values of the
contaminants detected lessens the impact of any contamination that may be present.

Surface water runoff from the Democrat Road Landfill site flows approximately
300 feet to the north before entering Nonconnah Creek. Nonconnah Creek flows
westward into McKellar Lake, which joins the Mississippi River. The surface water
pathway expires on the Mississippi River without encountering any surface waiter
intakes. All three water bodies are known to be used for recreational fishing, and the
ranges of several federally endangered or threatened species are known to exist along
the surface water pathway. However, the high flow rates for these water bodies
dilutes the potential effect of any contaminants reaching the respective receptors.
Therefore, the surface water pathway is not considered a primary concern for the
site.

The soil exposure and air pathways are of low concern at the Democrat Road
Landfill site. The slightly elevated concentrations of lead and dieldrin in surface soil
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poses little threat due to paving, grass cover, limited access to the landfill and few
nearby residents.

Based on the above observations, it is recommended that the Democrat Road

Landfill site receive a Site Evaluation Accomplished (SEA) designation.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 17

Environmental Services Division
College Station Road, Athens, Ga. 30612

DATE: 1 2 / 1 5 / 9 2

SUBJECT: Resales of Extractable Organic Analysis;
9^-0051 LEMOCRAT R2 LANDFILL

MEMPHIS TN
CASE MO: 21032

FROM:VACh~aries H. Hooper ĴĴ «.£—̂ —̂~
Chief, Laboratory Evaluation/Quality Assurance Section

TO: JOE SLYKERMAN

Attached are the results of analysis of Famples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required

If you have any questions please contact me.

ATTACHMENT



ORGANIC DATA QUALIFIER REPORT

Case Number 21083 Project Number 94-0061
Site ID. Democrat RD Landfill, Memphis, TN

Affected Samples

Volatiles

None

Extractables

Compound or Fraction
Flag
Used

SAS Number

Reason

all samples

81149

81154

Pesticides

None

phenol
2,4- dime thy Iphenol
acenaphthene

pyrene

phenanthrene
f luoranthene
pyrene

J
J
R

J

J
J
J

low blind spike recovery
low blind spike recovery
unacceptable blind spike recovery

< quantitation limit

< quantitation limit
< quantitation limit
< quantitation limit



EXTRACTABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 12/14/93

PROJECT
SOURCE:
STATION

CASE NO.

NO. 94-0061
DEMOCRAT RD
ID: SD-01

21083

SAMPLE NO.
LANDFILL

81149 SAMPLE

SAS

TYPE: SOIL

NO :

PROG ELEM: SSF
CITY MEMPHIS
COLLECTION START

D. NO : FP78

COLLECTED

10/27/93

BY:
ST
10

T

58

SAWYER
TN

STOP. 00/00/00

UG/KG ANALYTICAL RESULTS

400UJ PHENOL
400U BIS(2-CHLOROETHYL) ETHER
400U 2-CHLOROPHENOL
400U 1.3-DICHLOROBEN2ENE
400U 1 ,4-DICHLOROBENZENE
400U 1,2-DICHLOROBENZENE
400U 2-METHYLPHENOL
400U 2,2'-CHLOROISOPROPYLETHER
400U (3-AND/OR 4-)METHYLPHENOL
400U N-NITROSODI-N-PROPYLAMINE
400U HEXACHLOROETHANE
400U NITROBENZENE
400U ISOPHORONE
400U 2-NITROPHENOL
400UJ 2,4-DIMETHYLPHENOL
400U BIS12-CHLOROETHOXY) METHANE
400U 2.4-DICHLOROPHENOL
400U 1 ,2,4^TRICHLOROBENZENE
400U NAPHTHALENE
400U 4-CHLOROANILINE
400U HEXACHLOROBUTADIENE
400U 4-CHLORO-3-METHYLPHENOL
400U 2-METHYLNAPHTHALENE
400U HEXACHLOROCYCLOPENTADIENE (H(.CP)
400U 2,4.6-TRICHLOROPHENOL
980U 2,4,5-TRICHLOROPHENOL
400U 2-CHLORONAPHTHALENE
980U 2-WITROANILINE
400U DIMETHYL PHTHALATE
400U ACENAPHTHYLENE
400U 2,6-DINITROTOLUENE

UG/KG ANALYTICAL RESULTS

980U 3-NITROANILINE
400UR ACENAPHTHENE
980U 2,4-DINITROPHENOL
980U 4-N1TROPHENOL
400U DIBENZOFURAN
400U 2.4-DINITROTOLUENE
400U DIETHYL PHTHALATE
400U 4-CHLOROPHENYL PHENYL ETHER
400U FLUORENE
980U 4-NITROANILINE
980U 2-METHYL-4.6-D1NITROPHENOL
400U N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
400U 4-BROMOPHENYL PHENYL ETHER
400U HEXACHLOROBENZENE (HCB)
980U PENTACHLOROPHENOL
400U PHENANTHRENE40ou ANTHRACENE
400U CARBAZOLE
400U DI-N-BUTYLPHTHALAIt
400U TLUORANTHENE
64J PYRENE
400U BENZYL BUTYL PHTHALATE
400U 3.3'-DICHLOROBENZIDINE
400U 6ENZO(A)ANTHRACENE
400U CHRYSENE
400U BIS(2-ETHYLHEXYL ) PHTHALATE
400LI DI-N-OC.TYI PHTHALATE
400U BENZOtB AND/OR KJFLUORANTHENE
400U BENZO-A-PYRENE
400U INDENO (1.2.3-CD) PYRENE
400U D1BENZO(A,H)ANTHRACENE
400U BENZO(GHI)PERYLENE

19 PERCENT MOISTURE

«*'FOOTNOTES'«*
«A-AVERAGE VALUE 'NA-NOT ANALYZED «NAI- INTERFERENCES «J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN 'L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



EXTRACTABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 12/14/93

PROJECT
SOURCE:
STATION

CASE NO.

NO. 94-0061
DEMOCRAT RD
ID: SD-02

21083

SAMPLE NO. 81150
LANDFILL

SAMPLE

SAS

TYPE: SOIL

NO. :

PROG ELEM: SSF
CITY: MEMPHIS
COLLECTION START

D. NO : FP79

COLLECTED

10/27/93

BY: T
ST:
1038

SAWYER
TN

STOP: 00/00/00

UG/KG ANALYTICAL RESlll TS

380UJ PHENOL
380U BISI2-CHLOROETHYL) ETHER
380U 2-CHLOROPHENOL
380U 1.3-DICHLOROBENZENE
380U 1,4-DICHLOROBENZENE
380U 1 .2-DICHLOROBENZENE
380U 2-METHYLPHENOL
380U 2.2'-CHLOROISOPROPYLETHER
380U (3-AND/OR 4-JMETHYLPHENOL
380U N-NITROSODI-N-PROPYLAMINE
380U HEXACHLOROETHANE
380U NITROBENZENE
380U ISOPHORONE
380U 2-NITROPHENOL
380UJ 2,4-DIMETHYLPHENOL
380U BIS(2-CHLOROETHOXY) METHANE
380U 2.4-DICHLOROPHENOL
380U 1 ,2,4-TRICHLOROBENZENE
380U NAPHTHALENE
380U 4-CHLOROANILINE
380U HEXACHLOROBUTADIENE
380U 4-CHLORO-3-METHYLPHENOL
380U 2-METHYLNAPHTHALENE
380U HEXACHLOROCYCLOPENTADIENE (HU.P)
380U 2.4.6-TRICHLOROPHENOL
920U 2,4.5-TRICHLOROPHENOL
380U 2-CHLORONAPHTHALENE
920U 2-NITROANILINE
380U DIMETHYL PHTHALATE
380U ACENAPHTHYLENE
380U 2,6-DINITROTOLUENE

UG/KG ANALYTICAL RESULTS

9201) 3-NITROANILINE
380UR ACENAPHTHENE
920U 2,4-DlNITROPHENOL
920U 4-NITROPHENOL
380U DIBENZOFURAN
380U 2.4-DINITROTOLUENE
380U DIETHYL PHTHALATE
380U 4-CHLOROPHENYL PHENYL ETHER
380U FlUORENE
920U 4-NITROANILINE
920U 2-METHYL-4.6-DINITROPHENOL
380U N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
380U 4-BROMOPHENYL PHENYL ETHER
380U HEXACHLOROBENZENE (HCB)
920U PENTACHLOROPHENOL
380U PHENANTHRENE
380U ANTHRACENE
380U CARBAZOLE
38011 DI-N-BUTYLPHTHALATE
380U FLUORANTHENE
380U PYRENE
380U BENZYL BUTYL PHTHALATE
380U 3.3'-DICHLOROBENZIDINE
380U BENZO(AfANTHRALtNt
380U CHRYSENE
380U BISC2-ETHYLHEXYL) PHTHALATE
38011 DI-N-OCTYLPHTHAl ATE
380U BENZOtB AND/OR K ) FLUORANTHENE
380U BENZO-A-PYRENE
380U INDENO (1.2.3-CD ) PYRENE
380U DIBENZO(A.H)ANTHRACENE
380U BENZOtGHI)PERYLENE

14 PERCENT MOISTURE

»»FOOTNOTFS**«
•A-AVERAGE VALUE «NA-NOT ANALYZED »NAI-INTERFERENCES 'J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L~ACTUAl VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
•R-QC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR V E R I F I C A T I O N



EXTRACTABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 12/14/93

PROJECT
SOURCE :
STATION

CASE NO.

NO 94-0061
DEMOCRAT RD
ID. SS-01

21083

SAMPLE NO. 81152
LANDFILL

SAMPLE

SAS

TYPE: SOIL

NO. :

PROG ELEM: SSF
CITY: MEMPHIS
COLLECTION START

D NO. : FP80

COLLECTED

10/27/93

BY: T
ST:
1130

SAWYER
TN

STOP: 00/00/00

UG/KG ANALYTICAL RESULTS
390UJ PHENOL390U BIS12-CHLOROETHYL) ETHER390U 2-CHLOROPHFNOI.
390U 1,3-OICHLOROBENZENfc
390U 1,4-DICHLOROBENZENE
390U 1,2-DICHLOROBENZENE
390U 2-METHYLPHENOL
390U 2.2'-CHLOROISOPROPYLETHER
390U (3-AND/OR 4-)METHYLPHENOL
390U N-NITROSODI-N-PROPYLAMINE
390U HEXACHLOROETHANE
390U NITROBENZENE
390U ISOPHORONE
390U 2-NITROPHENOL

390UJ 2.4-DIMETHYLPHENOL
390U BIS(2-CHLOROETHOXY) METHANE
390U 2.4-DICHLOROPHE NOL
390U 1,2,4-TRICHLOROBENZENE
390U NAPHTHALENE
390U 4-CHLOROANILINE
390U HEXACHLOROBUTADIENE
390U 4-CHLORO-3-METHYLPHENOL
390U 2-METHYLNAPHTHALENE
390U HEXAC.HLOROCYCLOPENTADIENE (HI.(.PI
390U 2.4,6-TRICHLOROPHENOL
940U 2,4,5-TRICHLOROPHENOL
390U 2-C.HLORONAPHTHAl ENE
940U 2-NITROANILINE
390U DIMETHYL PHTHALATE
390U ACENAPHTHYLENE
390U 2,6-DlNITROTOLUENE

UG/KG ANALYTICAL RESULTS

940U 3-NITROANILINE
390UR ACENAPHTHENE
940U 2,4-DINITROPHENOL
940U 4-NITROPHENOL
390U DIBENZOFURAN
390U 2,4-DINITROTOLUENE
390U DIETHYL PHTHALATE
390U 4-CHLOROPHENYL PHENYL ETHER
390U FLUORENE
940U 4-NITROANILINE
940U 2-METHYL-4.6-DIN1TROPHENOL
390U N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
390U 4-BROMOPHENYL PHENYL ETHER
390U HEXACHLOROBENZENE (HCB)
940U PENTACHLOROPHENOL
390U PHENANTHRENE
390U ANTHRACENE
390U CARBAZOLE
390U DI-N-BUTYLPHTHALATE
390U FLUORANTHENE
390U PYRENE
390U BENZYL BUTYL PHTHALATE
390U 3.3'-DICHLOROBENZIDINE
390U BEN20(A)ANTHRACENE
390U CHRYSENE
390U BIS(2-ETHYLHEXYL) PHTHALATE
39011 OI-N-OCTYLPHTHALATE
390U BENZOtB AND/OR K)FLUORANTHENE
390U BENZO-A-PYRENE
390U INDENO (1.2.3-CD) PYRENE
390U DIBENZO(A,H)ANTHRACENE
390U BENZO(GHI)PERYLENE

16 PERCENT MOISTURE

««'FOOTNOTES»« «
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES 'J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K.-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAl WAS ANALYZED FOR BUT NOT DFTECTED THE NUMBER IS THE MINIMUM OUANTITATION LIMIT
•R-QC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYS1S IS NECESSARY FOR V E R I F I C A T I O N
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E X T R A C T A B L E ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESD. ATHENS, GA. 12/14/93

PROJECT
SOURCE
S T A T I O N

CASE NO.

NO. 94-0061
DEMOCRAT RD
ID. SS-03

21083

SAMPLE NO. 81154
LANDFILL

SAMPLE

SAS

T Y P E : SOIL

NO. :

PROG ELEM: SSF
C I T Y : MEMPHIS
COLLECTION START

0. NO. : FP82

COLLECTED

10/27/93

BY: T
ST:
1040

SAWYER
TN

STOP. 00/00/00

IIG/KG ANALYTICAL RESUl. IS

400UJ PHENOL
400U BISI2-CHIOROETHYL) ETHER
400U 2-CHLOROPHENOl
400U 1,3-DlCHLOROBENZtNE
400U 1,4-DICHLOROBENZENE
400U 1,2-DICHLOROBENZENE
400U 2-METHYLPHENOL
400U 2,2'-CHLOROISOPROPYLETHER
400U (3-AND/OR 4-JMETHYLPHENOL
400U N-NITROSODI-N-PROPYLAMINE
400U HEXACHLOROETHANE
400U NITROBENZENE
400U ISOPHORONE
400U 2-NITROPHENOL
400UJ 2,4-DIMETHYLPHENOL
400U BIS(2-CHLOROETHOXY) METHANE
400U 2.4-DICHLOROPHENOL
400U 1,2,4-TRICHLOROBENZENE
400U NAPHTHALENE
400U 4-CHLOROANILINE
400U HEXACHLOROBUTADIENE
400U 4-CHLORO-3-METHYLPHENOL
400U 2-METHYLNAPHTHALENE
400U HEXACHLOROCYCLOPENTADIENt (HCCP)
400U 2.4.6-TRICHLOROPHENOL
970U 2.4.5-TRICHLOROPHENOL
400U 2-CHLORONAPHTHALENE
970U 2-NITROANILINE
400U DIMETHYL PHTHALATE
400U ACENAPHTHYLENE
400U 2,6-DINITROTOLUENE

UG/KG ANALYTICAL RESULTS

970U 3-NITROANILINE
400UR ACENAPHTHENE
970U 2.4-DINITROPHENOL
9"/OLI 4-NITROPHENOL
400U DIBENZOFURAN
400U 2,4-DINITROTOLUENE
400U DIETHYL PHTHALATE
400U 4-CHLOROPHENYL PHENYL ETHER
400U FLUORENE
970U 4-NITROANILINE
970U 2-METHYL-4.6-DINITROPHENOL
40011 N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
400U 4-BROMOPHENYL PHENYL ETHER
400U HEXACHLOROBENZENE (HCB)
970U PENTACHLOROPHENOL
95J PHENANTHRENE
400U ANTHRACENE
400U CARBAZOLE
400U DI-N-BUTYLPHTHALATt
170J FLUORANTHENE
120J PYRENE
400U BEN2YL BUTYL PHTHALATE
400U 3.3'-OICHLOROBENZlDINE
400U BEN20(A)ANTHRACENE
400U CHRYSENE
400U BIS(2-ETHYLHEXYL) PHTHALATE
400U DI-N-OC.TVi PHTHALATE
400U BEN20(B AND/OR K)FLUORANTHENE
400LI BENZO-A-PYRENE
400U INDENO (1.2.3-CD) PYRENE
400U DIBENZO(A,H)ANTHRACENE
400U BENZCHGHI 1PERYLENE

18 PERCENT MOISTURE

«*»FOOTNOTES»»«
»A-AVERAGE VALUE «NA-NOT ANALYZED «NAI-INTERFERENCES »J-ESTIMATED VALUE »N~PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAl VALUE IS KNOWN TO BE LESS THAN VAlUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
«U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM OUANTITATION LIMIT
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR V E R I F I C A T I O N



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESD. ATHENS, GA. 12/14/93

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT

PROJECT NO 94-0061 SAMPLE NO. 81149 SAMPLE TYPE: SOIL PROG El EM: SSE COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
STATION ID- SD-01 COLLECTION START: 10/27/93 1 OF>8 STOP: 00/00/00
CASE.NO.: 21083 SAS NO : D. NO.: FP78 MD NO: FP78

A N A L Y T I C A L RESULTS UG/Kb

600J 1 UNIDENTIFIED COMPOUND

•••FOOTNOTES'«»
•A-AVERAGE VAIUE »NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIA L
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN 'L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MA1ERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM OUANTITATION LIMIT
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR V E R I F I C A 1 ION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESD. ATHENS, GA. 12/1-1/^3

MISCELLANEOUS EXTRACTAHLE COMPOUNDS - DATA REPORT

PROJECT NO 94-0061 SAMPLE NO 81152 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST TN
STATION ID: SS-01 C01 LECTION START: 10/27/93 1130 STOP' 00/00/00
CASE.NO.: 21083 SAS NO.: D NO.: FP80 MD NO: FP80

ANALYTICAL RESULTS UU/Kli

1000J 1 UNIDENTIFIED COMPOUND

"•FOOTNOTES'"
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE -N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM OUANTITATION LIMIT
>R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFI C A T I O N .



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 12/14/93

MISCELLANEOUS EXTRACTABIE COMPOUNDS - DATA REPORT

PROJECT NO 94-0061 SAMPLE NO 81153 SAMPLE TYPE: SOU PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
STATION ID: SS-02 COLLECTION START: 10/27/93 1056 STOP: 00/00/00
CASE.NO.: 21083 SAS NO.: D. NO.: FP81 MD NO: FP81

ANALYTICAL RESULTS UG/I-.G

5000J 1 UNIDENTIFIED COMPOUND

**«FOOTNOTES'«»
.A-AVERAGE VALUE 'NA-NOT ANALYZED «NAI-INTERFERENCES .J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN 'L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAl WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 12/1-4/93

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT

PROJECT NO 94-0061 SAMPLE NO 81154 SAMPlE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
STATION ID: SS-03 COLIECTIOM START: 10/27/93 1040 STOP: OO/OO/OO
CASE.NO.: 21083 SAS NO.: D NO.: FP82 MO NO: FP82

ANALYTICAL RESULTS UG/K.G

3000J 1 UNIDENTIFIED COMPOUND

»»FOOTNOTES«'»
»A-AVERAGE VALUE »NA-NOT ANALYZED «NAI-INTERFERENCES «J ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»II-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
•R-QC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



• J N I T E D S T A T E S E M V I S O N M E N T A L P R O T E C T I O N A G E N C Y
S f c ^ i c n I ' /

Er.v i r or.rr.enr a i Services Division
College Station Koaci, Athens, Ga. 30613

* ****MEMCRANDUM* *•***••-

DATE: 121 1 5/'93

SUBJECT: Results of ?es r,ic ice / FOE Analysis;
9^-0051 DEMOCRAT RD LANDFILL

MEMPHIS TN
CASE NO: 21033

FROM:/ytTi3rles H. Hooper
hief, LaboratGi'v E v a 1 u a • i en/ Quality Assurance Section

TO: JOE SLYKERMAN

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required.

If you have any questions please contact me.

ATTACHMENT



ORGANIC DATA QUALIFIER REPORT

Case Number 21083 Project Number 94-0061
Site ID. Democrat RD Landfill, Memphis, TN

Affected Samples

Volatiles

None

Extractables

all samples

81149

81154

Pesticides

None

Compound or Fraction

phenol
2,4-dimethylphenol
acenaphthene

pyrene

phenanthrene
fluoranthene
pyrene

Flag
Used

SAS Number

Reason

J low blind spike recovery
J low blind spike recovery
R unacceptable blind spike recovery

J < quantitation limit

J < quantitation limit
J < quantitation limit
J < quantitation limit



PESTICIDES/PCB'S DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 12/14/93

PROJECT NO. 94-0061 SAMPLE NO. 81149
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SD-01
CASE NUMBER: 21083 SAS NUMBER:

SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1058 STOP: 00/00/00
D. NUMBER: FP78

UG/KG

2 1U
2 1U
2. 1U
2. 1U
2. 1U
2. 1U

ANALYTICAL RESUI TS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN

2 . 1 U HEPTACHLOR EPOXIDE
2 . 1 U ENDOSULFAN I (ALPHA)
4 . 1 U DIELDRIN
4 . 1 U 4 . 4'-DOE ( P . P ' - D D E )
4 . 1 U ENDRIN
4. 1U ENDOSULFAN II ( B E T A )
4. 1U 4.4'-ODD (P.P'-DDD)
4. HI ENDOSULFAN SULFATE
4 . 1 U 4 .4 ' -DDT ( P . P ' - D D T )

UG/KG

21U
4. 1U
4. 1U

2. 1U
2. 1U
210U

41U
83U
41U
41U
41U
52U
41U

19

A N A L Y T I C A L RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH M I X T U R E )
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221 )
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB-1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

* «*FOOTNOTES«« »
• A - A V E R A G E VALUE »NA-NOT ANALYZED »NAI- INTERFERENCES «J-ESTIMATED VALUE 'N-PRESUMPTI VE EVIDENCE OF PRESENCE OK M A T E R I A L
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN 'L -ACTUAL VALUE IS KNOWN TO BE GREATER THAN V A L U E GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT D E T E C T E D THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR V E R I F I C A T I O N
»C-CONFIRMED BY GCMS 1 WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS

2 C O N S T I T U E N T S OR METABOLITES OF TECHNICAL CHLORDANE.



PESTICIDES/PCB'S DATA REPORT

SAMPI E AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/14/93

PROJECT NO. 94-0061 SAMPLE NO. 81150
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SD-02
CASE NUMBER: 21083 SAS NUMBER:

SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1038 STOP: 00/00/00
D NUMBER: FP79

UG/KG ANALYTICAL RESULTS

2.0U ALPHA-BHC
2.0U BETA-BHC
2.0U DELTA-BHC
2.0U GAMMA-BHC. (LINOANE)
2.0U HEPTACHLOR
2.0U ALDRIN
2.0U HEPTACHLOR EPOXIDE
2 OU ENDOSULFAN I (ALPHA)
3.8U DIELDRIN
3.8U 4.4'-DDE (P.P'-DDE)
4.0U ENDRIN
3.8U ENDOSULFAN II (BETA)
3.8U 4.4'-DDD (P.P'-DDD)
3.8U ENDOSULFAN SULFATE
3.8U 4.4'-DDT (P.P'-DDT)

UG/KG

20U
3.8U
3. 8U

2.0U
2.0U
200U
38U
77U
38U
38U
3811
38U
38U
14

ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLOROANE (TEC.H M I X T U R E )
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)

(AROr.LOR 1?21 )
(AROCLOR 1232)
(AROCLOR 1242)
(AROCLOR 1248)
(AROCLOR 1254)

1260)

PCfi-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260 (AROCLOR
PERCENT MOISTURE

• "FOOTNOTES'"
• A - A V E R A G E VALUE «NA-NOT ANALYZED «NAI- INTERFERENCES «J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF M A T E R I A L
• K - A C T U A L VAl UF IS KNOWN TO BE LESS THAN VALUE GIVEN ' L -ACTUAL VALUE IS K.NOWN TO BE GREATER THAN VALUE GIVEN
•U -MATERIAL WAS ANALYZED FOR BUT NOT D E T E C T E D . THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
•R-QC. I N D I C A T E S THAT D A T A UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR V E R I F I C A T I O N
• (-.-CONFIRMED BY GCMS 1 WHEN NO VALUE IS REPORTED. SEE CHLORDANF CONSTITUENTS.

I C O N S T I T U E N T S OR M E T A B O L I T E S OF TECHNICAL CHLORDAIJE



PESTICIDES/PCB'S DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 12/14/93

PROJECT NO. 94-0061 SAMPLE NO. 81152 SAMPLE TYPE SOIL
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SS-01
CASE NUMBER: 21083 SAS NUMBER:

PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION S T A R T : 10/27/93 1130 STOP. 00/00/00

D NUMBER. FP80

UG/KG

.OU

.OU

.OU

.OU

.OU

.OU

.OU

.OU
9U
9U
9U
9U

3.9U
3.9U
3.9U

2.
2.
2.
2.
2.
2.
2.
2
3
3
3
3.

ANALYTICAL RESULTS UG/K.G

AIPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN
4.4'-DDE
ENDR1N
ENDOSULFAN II
A.A'-ODD ( P . P

(ALPHA)

(P.P'-DDE )

( B E T A )
-ODD)

ENDOSULFAN SULFATE
A.4'-DOT ( P . P ' - D O T )

A N A L Y T I C A L RESULTS

/I

2011
3.9U
3.9U

2.0U
2.0U
200U
39U
80U
39U
39U
39U
39U
39U
16

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH
GAMMA -CHLORDANE
ALPHA-CHLORDANE
TOXAPHENE
PCB-1016 (AROCLOR
PCB-1221 (AROCLOR
PCS- 1232 (AROCLOR
PCB-1242 (AROCLOR
PCB-1248 (AROCLOR
PCB-1254 (AROCLOR
PCB-1260 (AROCLOR
PERCENT MOISTURE

M I X T U R E )
/2
/2
1016)
12?1 )
1232)
1242)
1248)
1254)
1260)

» * » F O O T N O T E S - « «
•A -AVERAGE V A L U E 'NA-NOT ANALYZED «NAI- INTERFERENCES «J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTl)AL VALUE IS KNOWN TO BE G R E A T E R THAN VALUE G IVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION L IMIT .
«R-QC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR V E R I F I C A T I O N
• C.-CONFIRMED BY GCMS 1 WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS

2 CONSTITUENTS OR METABOLITES OF TECHNICAL CHLORDANE.



PESTICIDES/PCB'S DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 12/14/93

PROJECT NO. 94-0061 SAMPLE NO. 81153
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SS-02
CASE NUMBER: 21083 SAS NUMBER:

SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST : TN
COLLECTION START: 10/27/93 1056 STOP.
D NUMBER: FP81

00/00/00

LIG/KG ANALYTICAL RESULTS

1 9U ALPHA-BHC
1.9U BETA-BHC
1.9U DELTA-BHC
1.911 bAMMA-BHC (LINDANE)
1.9U HEPTACHLOR
1.9U ALDRIN
1.9U HEPTACHLOR EPOXIDE
1.9U ENDOSULFAN I (ALPHA)
4.3 DIELDRIN
3.6U 4.4'-DDE (P.P'-DDE)
3.6U ENDRIN
3.6U ENDOSULFAN II (BETA)
3.6U 4.4'-ODD (P.P'-DDD)
3.6U ENDOSULFAN SULFATE
3.6U 4.4'-DDT (P.P'-DOT)

UG/KG

19U
3.6U
3.6U

1 . 9U
1 .91)
190U
36 U
74U
36U
36 U
36 U
36U
36U
9

ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH
GAMMA-CHLORDANE
ALPHA-CHLORDANE
TOXAPHENE
PCB-1016 (AROCLOR

MIXTURE )
/2
/2
1016)

PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB-1254 (AROCLOR
PCB-1260 (AROCLOR
PERCENT MOISTURE

1254)
1260)

••FOOTNOTES*"
•A-AVERAGE VALUE «NA-NOT ANALYZED »NA1- INTERFERENCES »J-ESTIMATED VALUE «N-PRESUMPT1VE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL V A L U E IS KNOWN TO BE LESS THAN VALUE G IVEN 'L-ACTLIAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR V E R I F I C A T I O N
•C-CONFIRMED BY GCMS 1 WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.

. CONSTITUENTS OR METABOLITES OF TECHNICAL CHLORDANE.



PESTICIDES/PCB'S DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 12/14/93

PROJECT NO 94-0061 SAMPLE NO. 81154
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SS-03
CASE NUMBER: 21083 SAS NUMBER:

SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1040 STOP: 00/00/00
D. NUMBER: FP82

UG/KG

2. 1U
2. Ill
2 1U
2 1U
2. 1U
2. 1U
2. HI
2. 1U

OU
OU
OU
Oil
OU

4 OU
4.0U

ANALYTICAL RESUl IS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4.4'-ODD (P.P'-DDD)
ENDOSULFAN SULFATE
4.4'-DDT (P.P'-DDT)

UG/K.G
21U
4 OU
4 OU

2. 1U
2 1U
210U
40U
81U
40U
40U
40U
40U
40U
18

ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE)
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCIOR 1248)
PCB-1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

»««FOOTNOTES«»»
»A-AVERAGE VALUE «NA-NOT ANALYZED «NAI~INTERFERENCES 'J-ESTIMATED VALUE «N-PRESUMPT IVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VAlUE IS KNOWN TO BE LESS THAN VA1UE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
•R-OC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR V E R I F I C A T I O N
•C-CONFIRMfD BY GCMS 1 WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS

2 CONSTITUENTS OR METABOLITES OF TECHNICAL CHLORDANE



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Envi ror.menta I Services Division
College Station Road, Athens, Ga. 30613

*****MEMORANDUM******

DATE: 1 2 / 1 5 / 9 3

SUBJECT: Results of Purgeable Organic Analysis;
94-0061 DEMOCRAT R3 LANDFILL

MEMPHIS TN
CASE NO: 21033

M: VChFROM: VCharles H. Hooper
Chief, Laboratory Evaluation/Quality Assurance Section

TO: JOE SLYXERMAN

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed or. the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required

If you have any questions please contact me.

ATTACHMENT



ORGANIC DATA QUALIFIER REPORT

Case Number 21083 Project Number 94-0061
Site ID. Democrat RD Landfill, Memphis, TN

Affected Samples

Volatiles

None

Extractables

all samples

81149

81154

Pesticides

None

Compound or Fraction

phenol
2,4-dimethylphenol
acenaphthene

pyrene

phenanthrene
fluoranthene
pyrene

Flag
Used

SAS Number

Reason

J low blind spike recovery
J low blind spike recovery
R unacceptable blind spike recovery

J < quantitation limit

J < quantitation limit
J < quantitation limit
J < quantitation limit



PURGEABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 12/14/93

PROJECT
SOURCE :
STATION

CASE NO

NO. 94-0061
DEMOCRAT RD
ID: SD-01

: 21083

SAMPLE NO 81149
LANDFILL

SAMPLE

SAS

TYPE: SOIL

NO. :

PROG ELEM: SSF
CITY: MEMPHIS
COLLECTION START

D NO.: FP78

COLLECTED

10/27/93

BY: T
ST:
1058

SAWYER
TN

STOP: 00/00/00

UG/KG ANAIYTICAL RESULTS

131) CHLOROME THANE
13U BROMOMETHANE
13U VINYL CHLORIDE
13U CHLOROETHANE
13U METHYLENE CHLORIDE
30U ACETONE
13U CARBON DISULFIDE
13U 1,1-DICHLOROETHENE(1.1-DICHLOROETHYLENE)
13U 1 . 1-DIC.HLOROETHANE
13U 1,2-DICHLOROETHENE (TOTAL)
13U CHLOROFORM
13U 1 ,2-DICHLOROETHANE
13U METHYL ETHYL KETONE
13U 1.1.1-TRICHLOROETHANE
13U CARBON TETRACHLORIDE
13U BROMODICHLOROMETHANE

UG/KG ANALYTICAL RESULTS

13U 1 . 2-DICHLOROPROPANt
13U CIS-1.3-D1CHLOROPROPEME
13U TRICHLOROETHENE(TRICHLOROETHYLENE)
13U OIBROMOCHLOROMETHANE
13U 1,1,2-TRICHLOROETHAME
13U BEN2ENE
13U TRANS-1,3-DICHLOROPROPENE
13U BROMOFORM
13U METHYL ISOBUTYL KETONE
13U METHYL BUTYL KETONE
13U TETRACHLOROETHENE(TETRACHLOROETHYLENE )
13U 1.1.2,2-TETRACHLOROETHANE
13U TOLUENE
13U CHLOROBEN2ENE
13U ETHYL BENZENE
13U STYRENE
13U TOTAL XYLENES
24 PERCENT MOISTURE

» "FOOTNOTES*"
• A - A V E R A G E VALUE »NA-NOT ANALYZED »NAI- INTERFERENCES »J -ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF M A T E R I A L
• K-ACTUAL VAl UE IS KNOWN TO BE LESS THAN VALUE GIVEN "L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U - M A T E R I A L WAS A N A L Y Z E D FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM OUANTITATION L IMIT .
•R-QC I N D I C A T E S THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND R E A N A L Y S I S IS NECESSARY FOR V E R I F I C A T I O N .



PURGEABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 12/14/93

PROJECT NO. 94-0061 SAMPLE NO. 81150 SAMPLE TYPE: SOIL
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SD-02

CASE NO.: 21083 SAS NO.

PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1038 STOP: 00/00/00

D. NO.: FP79

UG/KG ANALYTICAL RESULTS

12U CHLOROMETHANE
12U BROMOMETHANE
12U VINYL CHLORIDE
12U CHLOROETHANE
12U METHYLENE CHLORIDE
60U ACETONE
12U CARBON DISULFIDE
121) 1.1-DICHLOROETHENE(1.1-DICHLOROETHYLENE)
12U 1.1-DICHIOROETHANE
12U 1.2-DICHLOROETHENE (TOTAL)
12U CHLOROFORM
12U 1 ,2-DICHLOROETHANE
12U METHYL ETHYL KETONE
12U 1.1.1-TRICHLOROETHANE
12U CARBON TETRACHLORIDE
1211 BROMODICHLOROMETHANE

UG/KG ANALYTICAL RESUlTS

12U 1.2-OICHLOROPROPANE
12U CIS-1,3-DICHLOROPROPENE
12U TRICHLOROETHENEUR1CHLOROETHYLENE )
12U DIBROMOCHLOROMETHANE
12U 1.1,2-TRICHLOROETHANE
12U BENZENE
12U TRANS-1,3-DICHLOROPROPENE
12U BROMOFORM
12U METHYL ISOfiUTYI. KETONE
12U METHYL BUTYL KETONE
12U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
12U 1 .1 ,2,2-TETRACHLOROETHANE
12U TOLUENE
12U CHLOROBENZENE
12U ETHYL BENZENE
12U STYRENE
12U TOTAL XYLENES
18 PERCENT MOISTURE

««FOOTNOTES««»
»A-AVERAGE VALUE «NA-NOT ANALYZED *NAI- INTERFERENCES 'J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
• K.-ACTUAl VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTIIAl VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
•R-QC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



PURGEABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 12/14/93

PROJECT
SOURCE:
STATION

CASE NO

NO. 94-0061
DEMOCRAT RD
ID: SS-01

: 21083

SAMPLE NO.
LANDFILL

81152 SAMPLE

SAS

TYPE: SOIL

NO. •

PROG ELEM: SSF
CITY: MEMPHIS
COLLECTION START

D NO : FP80

COLLECTED

10/27/93

BY: T
ST:
1 130

SAWYER
TN

STOP: 00/00/00

UG/KG A N A L Y T I C A L R E S U L T S

12U CHLOROMETHANE
12U BROMOMETHANE
12U VINYL CHLORIDE
12U CHLOROETHANE
12U METHYLENE CHLORIDE
20U ACETONE
12U CARBON DISULFIDE
12U 1. 1-DICHLOROETHENE(1.1-D1CHLOROETHYLENE )
12U 1.1-DICHLOROETHANE
12U 1 ,2-DICHLOROETHENE (TOTAL)
12U CHLOROFORM
12U 1 .2-DICHLOROETHANE
12U METHYL ETHYL KETONE
12U 1.1.1-TRICHLOROETHANE
12U CARBON TETRACHLORIDE
12U BROMODICHLOROMETHANE

UG/KG ANALYTICAL RESULTS

12U 1,2-DICHLOROPROPANE
12U CIS-1.3-D1CHLOROPROPENE
12U TRICHLOROETHENE(TRICHLOROETHYLENE)
1211 DIBROMOCHLOROMETHANE
12U 1.1,2-TRICHLOROETHANE
12U BENZENE
12U TRANS-1.3-DICHLOROPROPENE
12U BROMOFORM
12U METHYL ISOBUTYL KETONE
12U METHYL BUTYL KETONE
12U TETRACHLOROETHENEfTETRACHLOROETHYLENE
12 U 1 . 1 2 2-TETRACHlOROETHANE
12U TOLUENE
12U CHLOROBENZENE
12U ETHYL BENZENE
12U S1YRENE
12U TOTAL XYLENES
15 PERCENT MOISTURE

»««FOOTNOTES«««
•A-AVERAGE VALUE -NA-NOT ANALYZED »NAI-INTERFERENCES «J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAI VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN -L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
.U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



PURGEABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 12/14/93

PROJECT NO. 94-0061 SAMPLE NO. 81153 SAMPLE TYPE: SOIL
SOURCE DEMOCRAT RD LANDFILL
STATION ID: SS-02

CASE NO. : 21083 SAS NO.

PROG ELEM: SSF COLLECTED BY: T SAWYER
C I T Y : MEMPHIS ST: TN
COLLECTION S T A R T : 10/27/93 1056 STOP: 00/00/00

D. NO : FP81

UG/KG A N A L Y T I C A L R E S U L T S

11U CHLOROMETHANE
11U BROMOMETHANE
11U VINYL CHLORIDE
1 111 CHLOROE THANE
11U METHYLENE CHLORIDE
11U ACETONE
11U CARBON DISULFIDE
1 1U 1.1-DICHLOROETHENE(1 ,1-DICHLOROETHYLENE)
11U 1 , 1-DIC.HLOROETHANE
11U 1 ,2-DICHLOROETHENE (TOTAL)
11U CHLOROFORM
11U 1.2-DICHLOROETHANE
11U METHYL ETHYL KETONE
11U 1.1.1-TRICHLOROETHANE
11U CARBON TETRACHLORIDE
11U BROMODICHLOROMETHANE

UG/KG ANALYTICAL RESULTS

11U 1 ,2-DICHLOROPROPANE
11U CIS-1,3-DICHLOROPROPENE
11U TRICHLOROETHENE(TRICHLOROETHYLENE)
11U DIBROMOCHLOROMETHANE
11U 1 .1,2-TRICHLOROETHANE
11U BENZENE
11U TRANS-1,3-DICHLOROPROPENE
11U BROMOFORM
111) METHYL ISOBUTYL KETONE
1111 METHYL BUTYL KETONE
1 1U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
11U 1.1 2 2-TETRACHLOROETHANE
11U TOLUENE
11U CHLOROBENZENE
1 HJ ETHYL BENZENE
11U STYRENE
11U TOTAL XYLENES
9 PERCENT MOISTURE

> * F O O T N O T E S « « «
»A-AVERAGE VALUE 'NA-NOT ANALYZED «NAI-INTERFERENCES *J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
• K - A C T U A L V A L U E IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE G R E A T E R THAN VALUE GIVEN
• U - M A T E R I A L WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM OUANTITATION LIMIT
•R-QC I N D I C A T E S THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR V E R I F I C A T I O N



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 12/14/93

PROJECT NO. 94-0061 SAMPLE NO. 81154 SAMPLE TYPE: SOIL
SOURCE' DEMOCRAT RD LANDFILL
STATION ID. SS-03

CASE NO.: 21083 SAS NO

PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1040 STOP: 00/00/00

D. NO.: FP82

UG/KG ANALYTICAL RESULTS

12U CHLOROMETHANE
12U BROMOMETHANE
12U VINYL CHLORIDE
12U CHLOROETHANE
12U METHYLENE CHLORIDE
20U ACETONE
12U CARBON DISULFIDE
12U 1,1-DICHLOROETHENE(1.1-DICHLOROETHYLENE)
121) 1 . 1-DICHLOROETHANF
12U 1,2-DICHLOROETHENE (TOTAL)
12U CHLOROFORM
121) 1 ,2-DICHLOROETHANE
12U METHYL ETHYL KETONE
12U 1 , 1 , 1-TRICHLOROETHANE
12U CARBON TETRACHLORIDE
12U BROMODICHLOROMETHANE

UG/KG ANALYTICAL RESULTS

12U 1 .2-DICHLOROPROPANE
12U CIS-1.3-DICHLOROPROPENE
121) TRICHLOROETHENE(TRICHLOROETHYLENE)
12U DIBROMOCHLOROMEIHANt
12U 1.1.2-TRICHLOROETHANE
12U BEN2ENE
12U TRANS-1,3-DICHLOROPROPENE
12U BROMOFORM
12U METHYL ISOBUTYL KETONE
12U METHYL BUTYL KETONE
12U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
12U 1.1 2,2-TETRACHLOROETHANE
12U TOLUENE
12U CHLOROBEN2ENE
12U ETHYL BEN2ENE
12U STYRENE
12U TOTAL XYLENES
18 PERCENT MOISTURE

« » «FOOTNOTES.»»
•A-AVERAGE VALUE »NA-NOT ANALYZED «NAI-INTERFERENCES 'J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
• K.-ACTIIAL VAl Ut IS KNOWN TO BE I ESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•LI-MATERIAL WAS ANAI Y2ED FOR BUT NOT DFTEfTFD. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT
•R-QC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANAIYSIS IS NECESSARY FOR V E R I F I C A T I O N



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
R 6: g i o n IV

Environmental Services Division
College Station Road, Athens, Ga. 30612

*****MEMORAND'JM******

L i. i - c , i ̂

SUBJECT: Results of Specified Analysis;
9--OG61 DEMOCRAT RD LANDFILL

MEMPHIS TN
CASE NO: 21032

FROM: Charles K. Hooper r^^r
Chief, Laboratory Evaluation/Quality Assurance Section

TO: JOE 3LYKERMAN

Attached are the results of anal y s i s of samples collected as pare of
the subject prefect.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT -A'hich explains the reasons t.hat these qualifiers were required

If you have any questions please contact me.

ATTACHMENT



INORGANIC DATA QUALIFIERS REPORT

Case Number: 21083
:t Number: 94-0061
Democrat Rd

Element
Be, Cu, Pb

Ba, Ca, Fe,

Sb

Ca

K

Co

Ni

Landfill,

Flat
U

Na U

J
R

J

J

J

J

Memphis, TN

Samples Affected
All positives > IDL, but
< CRDL

All positives > IDL, but
< 10X contaminant level

All positives
All negatives

All

MDFP78

MDFP79

MDFP79

Reason
Baseline ins tab i 1 i ty

Positives in blanks

Matrix spike recovery

Serial dilution
difference - 68.7%

% RSD > 20% for ICP
exposures

% RSD > 20% for ICP
exposures

% RSD > 20% for ICP

= 21.7%

percent

multiple

multiple

multiple
exposures



SAMP1E AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESD. ATHENS, GA. 12/15/93

SPECIFIED ANALYSIS DATA REPORT

PROJECT NO 94-0061 SAMPLE NO 81149 SAMPLE TYPE' SOIL PROG ELEM: SSF COLLECTED BY- T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
STATION ID: SD-01 COLLECTION START: 10/27/93 1058 STOP: 00/00/00
CASE NO.: 21083 SAS NO : D NO.: FP78 MD NO: FP78

RESULTS UNITS PARAMETER
0.64U MG/KG (, YAW IDE

«« 'FOOTNOTES""
»A-AVERAGL VALUE 'NA-NOT ANALYZED 'NAI-INIERFERENCES »J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K.-ACTUAL VALUE IS KNOWN TO BE I ESS 1HAN VALUE GIVEN «l -ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAl WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THF MINIMUM OUANTITATION LIMIT



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/15/93

SPECIFIED ANALYSIS DATA REPORT

PROJECT NO 94-0061 SAMPLE NO. 81150 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
STATION ID: SD-02 COLLECTION START 10/27/93 1038 STOP: 00/00/00
CASE.NO.: 21083 SAS NO.: D. NO.: FP79 MD NO: FP79

RESULTS UNITS PARAMETER
0.58U MG/KG CYANIDE

«»«FOOTNOTFS« ««
•A-AVERAGE VALUE «NA-NOT ANALYZED «NAI-INTERFERENCES »J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-AC1UAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANAtY2ED FOR BUT NOT DETECTED, THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESD. ATHENS. GA. 12/15/93

SPECIFIED ANALYSIS DATA REPORT

PROJECT NO 94-0061 SAMPLE NO 81152 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
STATION ID: SS-01 COLLECTION START: 10/27/93 1130 STOP: 00/00/00
CASE NO : 21083 SAS NO 0 NO.. FP80 MD NO: FP80

RESULTS UNITS PARAMETER
0.59U MG/KG CYANIDL

««»FOOTNOTES«»»
• A-AUERAGE VALUE »NA-NOT ANALYZED *NAI- INTERFERENCES 'J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAI VA l L I E IS KNOWN TO BF I ESS THAN VALUE GIVEN 'L-ACTUAl VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•LI-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM OUANTITATION LIMIT



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REG10N IV ESD. ATHENS, GA. 12/15/93

SPECIFIED ANALYSIS DATA REPORT

PROJECT NO 94-0061 SAMPLE NO 81153 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
STATION ID' SS-02 COLLECTION START: 10/27/93 1056 STOP: 00/00/00
CASE.NO : 21083 SAS NO.: D NO.: FP81 MD NO: FP81

RESULTS UNITS PARAMETER
0.54U MG/KG CYANIDE

••FOOTNOTES'"
•A-AVERAGE VALUE «NA-NOT ANALYZED «NAI- INTERFERENCES »J-EST1MATED VALUE «N-PRESUMPfIVE EVIDENCE OF PRESENCE OF MAHRIAL
• K-ACTUAI VAI U F IS KNOWN TO BE LESS THAN V A i U E GIVEN *l-ACTUAL VAt l)E IS KNOWN TO BE GREATER THAN VALUE GIVEN
»II-MAT[RIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 12/lb/93

SPECIFIED ANAIYS1S DATA REPORT

PROJECT NO 94-0061 SAMPLE NO 8llb'1 SAMPLE TYPE: SOIL PROG ELEM- SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY MEMPHIS ST: TN
STATION ID' SS-03 COIIEC.TION START: 10/27/93 1040 STOP- 00/00/00
CASE NO.: 21083 SAS NO.: D WO.: FP82 MD NO: FP82

RESULTS UNITS PARAMETER
0.61U MG/KG CYANIDF

»FOOTNOTf S»« «
•A-AVERAGE VALUE »NA-NOT ANALYZED »NA1-INTERFERENCES *J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MAURIAl
»K-A( THAI VAI HE IS KNOWN TO BE IF.SS THAN VAI HE GIVEN «L-ACTUAl VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
«U MATERIAI WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.



UNITED STATES ENVIRCHMENTAL PROTECTION AGENCY
Region IV

Environmental Services Eivision
College Station Road, Athens, G a . 30613

***•«• *MEMO RAND UM'

DATE: 111 L 6 / 9 3

SUBJECT: Results of Metals Analysis;
DEMOCRAT RD LANDFILL
MEMPHIS TN
CASE NO: 21082

FROM: Charles H. Koope r j&^S; rut?
Chief, Laboratory Evaluation/Qua 1ity Assurance Section

JOE SLYKERMAM

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have beer, placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required

If you have any questions please contact me.

ATTACHMENT



INORGANIC DATA QUALIFIERS REPORT

Case Number: 21083
:t Number: 94-006L
Democrat Rd Landfill.

Element
Be,

Ba,

Cu, Pb

Ca, Fe, Na

Sb

Ca

K

Co

Ni

Flag
U

U

J
R

J

J

j

J

Memphis, TN

Samples Affected
All positives > IDL, but
< CRDL

All positives > IDL, but
< 10X contaminant level

All positives
All negatives

All

MDFP78

MDFP79

MDFP79

Reason
Baseline instability

Positives in blanks

Matrix spike recovery

Serial dilution
difference - 68.7%

% RSD > 20% for ICP
exposures

% RSD > 20% for ICP
exposures

% RSD > 20% for ICP

= 21.7%

percent

multiple

multiple

multiple
exposures



METALS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 12/15/93

PROJECT NO 94-0061 SAMPLE NO. 81149 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST : TN
STATION ID: SD-01 COLLECTION START: 10/27/93 1058 STOP: 00/00/00
CASE NUMBER: 21083 SAS NUMBER: MD NUMBER: FP78

MG/KG
2600
3. 7UR
7. 1
58
1U
O 66U
810J
7.2
4 4
6U
6800
1 1
670

ANALYTICAL RESULTSALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

MG/KG
400
0 13U
6.5
190J
0.31U
0.51U
1 10
0.29U
NA
12
21
21

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

"'REMARKS'" •REMARKS'

"FOOTNOTES'"
»A-AVFRAGE VALUE 'NA-NOT ANALYZED «NAI-INTERFERENCES »J-ESTIMATED VALUE »N-PRESUMPT1VE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAl VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN 'L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
«R-OC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



METALS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 12/15/93

PROJECT NO. 94-0061 SAMPLE NO 81150 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY' MEMPHIS ST : TN
STATION ID: SD-02 COLLECTION START: 10/27/93 1038 STOP: 00/00/00
CASE NUMBER: 21083 SAS NUMBER: MD NUMBER: FP79

MG/KG
940
3.5UR
2 7
1 7
0 . 09U
0.62U
430J
3.4
2.2J
3U
2700
5.3
210

ANAL YTH'.AL RfStll TS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

MG/KG
180
0 . 1 HI
2.3J
100U
0.30U
0.48U
61
0.28U
NA
0 46U
13
14

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

»«'REMARKS'** '"REMARKS*"

»«»FOOTMOTES«»»
• A-AVERAGE VALUE 'NA-NOT ANAlYZFD »NAI- INTERFERENCES 'J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATFRIAL WAS ANALYZED FOR RUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANT I TAT ION LIMIT
•R-OC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



METALS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/1B/93

PROJECT NO 94-0061 SAMPLE NO 81152 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RO LANDFILL CITY: MEMPHIS ST : TN
STATION ID: SS-01 COLLECTION START: 10/27/93 1130 STOP. 00/00/00
CASE

MG/KG
7200
3 .6UR
3 . 7
1 10
1 U
3.63U
140J
1 1
3.2
14
15000
12
2000

NUMBER 21083 SAS NUMBER:

ANAl YT ICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

MD NUMBER: FP80

MG/KG
720
0 12U
17
620
1U
0.49U
80
0.27U
NA
24
47
15

ANALYIICAI RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

"REMARKS'" »«»REMARKS«'»

« «'FOOTNOTES"'
• A-AVERAGE VAI UE 'NA-NOT ANAl YZFD 'NAI-1NTERFFRENCFS «J-ESTIMATfD VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
'K-ACTUAL VALUE IS KNOWN TO BE LESS 1HAN VALUE GIVEN 'L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATER1AI WAS ANALYZED FOR RUT NOT DETECTED THE NUMBER IS THF MINIMUM QUANT I TAT ION LIMIT»R-OC INDICATES THAT DATA UNLISABI E COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS is NECESSARY FOR VERIFICATION



METALS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 12/15/93

PROJECT NO 94-0061 SAMPLE NO. 81153 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFHL CITY: MEMPHIS ST • TN
STATION ID. SS-02 COLLECTION START : 10/27/93 1056 STOP: 00/00/00
CASE NUMBER: 21083 SAS NUMBER: MD NUMBER: FP81

MG/KG
5800
3.2UR
5 1
88
1U
0.57U
8200J
13
3
12
13000
1 1
2200

ANALYTICAL RESUI IS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

MG/KG
590
0. 1 1U
12
410
0.28U
0.44U
73
0.26U
NA
24
35
08

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

««-REMARKS'" •••REMARKS'*'

'"FOOTNOTES"*
•A-AVERAGE VALUE 'NA-NOT ANALYZED »NAI-INTERFERENCES 'J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN 'L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
«R-OC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



METALS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

ERA-REGION IV ESD. ATHENS, GA. 12/15/93

PROJECT NO. 91-0061 SAMPLE NO. 81154 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST TN
STATION ID: SS-03 COLLECTION START: 10/27/93 1040 STOP: 00/00/00
CASE NUMBER: 21083 SAS NUMBER: MD NUMBER: FP82

MG/KG
5700
3.6UR
4.4
96
1U
0.63U
1700J
8.7
5.2
12
1 1000
37
1200

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

MG/KG
580
0. 12U
10
540
0 30U
0.49U
60
0 28U
NA
19
42
18

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

••'REMARKS**' "REMARKS***

"•FOOTNOTES'"
•A-AVERAGE VALUE 'NA-NOT ANALYZED *NAI-INTERFERENCES 'J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
»R-Qf INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION
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CONFIDENTIAL
Hazard Ranking System Preliminary Score

for

Democrat Road Landfill
Memphis, Shelby County, Tennessee

This preliminary score was calculated using the Appendix C Site Inspection worksheets
from the Site Inspection Guidance, September 1992. Pathways evaluated included
groundwater. surface water, soil exposure, and air. The contaminant considered during the
scoring was dieldrin. A hazardous waste quantity of 100 was calculated for this site, using
one source (landfill), covering approximately 65 acres, with no evidence of any form of
containment present.

The groundwater pathway is the primary pathway of concern for the Democrat Road
Landfill site, given the 129.658 persons within the 4-mile radius that rely on groundwater for
their potable supplies. Although it was not possible to collect temporary well samples due
to the excessive depth of groundwater. the likelihood of release was fairly low, based on the
depth to the Memphis Sand Aquifer and the existence of a confining layer. The
groundwater pathway was the highest scoring pathway.

No observed release was documented for the surface water pathway, although the site
is only 300 feet from perennial water. In addition, the relatively high flow rates of the water
bodies in question lessened the impact of this pathway.

The soil exposure and air pathways are of more importance than that of the surface
water pathway, due to the slightly elevated level of dieldrin found at ground level. Although
the ranges of several federally endangered species extend into the study area, the overall
inaccessibility of the site coupled with the low number of people within 1 mile of the site
decreases the importance of these pathways.

Sgw = 18.87
Ssw = 1.41

SSc = 1-23
S :1 = 2.23
Overall Score = 9.55



No further action is recommended for this site. The low concentrations of contaminants
detected, the absence of an observed release, and low population in the immediate area
indicate little risk to the residents in the study area from this site.



APPENDIX C

SITE INSPECTION WORKSHEETS

This appendix consists of worksheets that can be used to generate an SI site score.
Completion of these worksheets is not required, but the SI investigator must evaluate an SI
score, either by these worksheets, PREscore, or other Regional scoring tools.

The worksheets consist of instructions and data tables to be filled in with scores from HHS
reference tables. The data tables may also call for Data Type and References.

DATA TYPE: The Data Type columns should be filled in with an H, Q, or + if the
data are HRS quality and well documented. The Data Type column should be filled
in with an E, X, c: - if the data represent estimates, approximations, or are not fully
documented. This type identifies data gaps for the expanded SI to investigate.

REFERENCES: The Reference columns should be filled in with coded reference
numbers. The numoered reference list should be attached or the numbering should
be cross-referenced to the SI Narrative Report.

The S! investigator will need the current Superfund Chemical Data Matrix (SCDM) OSVVER
Directive 9345.1-13 (revised semi-annualiy) to complete these worksheets.

C-1



SITE INSPECTION WORKSHEETS
CEHCLIS IDENTIFICATION NUMBER

SITE LOCATION
SITE NAME: LEGAL. COMMON. OF. DESCRIPTIVE NAME OF SITE

STREET ADDRESS, ROUTE, CR SPECIFIC LOCATION IDENTIFIER
'", , , . . ,._.. . . . . . . . _ _ — /; - , . •-—-

<>"-•.• ••:,,..;•• .'.._-/"_'., - //'/,"- — •/•-;; .-<"- tii^s'-'r ;''..-..•.•-••- •• '•
CITY

COORDINATES: LATITUDE ar.c LONGITUDE

- '— •-"" ^ - . - ' _ . '

STATE ZIPCC'DE TELEPHONE

TOWNSHIP, RANGE. AND SECTION

OWNER/OPERATOR IDENTIFICATION
OWNER

OWNER ADDRESS

CITY

STATE ZiP CODE TELEPHONE

OPERATOR

OPERATOR ADDRESS

CITY

STATE ZIP CODE TELEPHONE

SITE EVALUATION
AGENCY/ORGANIZATION

^^-- X ^••-•r';- ' -— ' . . ' . ' / : • • - •

INVESTIGATOR

CONTACT

ADDRESS

CITY
/T, ,- . -. •
/•' >v •/'- . -

TELEPHONE
<--'• ) :-. ' -..' •:,

STATE ZIP CODE

<^- •££>*£&* /',-( Sz-s;, \f-
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GENERAL INFORMATION

Site Description and Operational History: Provide a brief description of the site and its
operational history. State the site name, owner, operator, type of facility and operations, size c' prccery,
active or inactive status, and years of waste generation. Summarize waste treatment, storage, or disposal
activities that have or may have occurred at the site; note whether these activities are documented cr
alleged. Identify all source types and prior spills, floods, or fires. Summarize highlights of the PA and
other investigations. Cite references.

C-4



GENERAL INFORMATION (continued)

Site Sketch: Provide a sketch of the site. Indicate all pertinent features of the site and nearcv
environments inducing sources of wastes, areas of visible and buried wastes, buiidings, residences,
access roads, parking areas, fences, fields, drainage patterns, water bodies, vegetation, weiis, sensitive
environments, and oFher features.

C-5



GENERAL INFORMATION (continued)

Source Descriptions: Describe all sources at the site. Identity source type and relate to waste
disposal operations. Provide source dimensions and the best available waste quantity information.
Describe the condition of sources and all containment structures. Cite references.

SOURCE TYPES

Landfill: A man-made (by excavation or construction) or natural hole in the ground into which wastes
have come to be disposed by backfilling, or by contemporaneous soil deposition with waste disposal.

Surface Impoundment: A natural topographic depression, man-made excavation, or diked area,
primarily formed from earthen materials (lined or unlined) and designed to hold an accumulation cf liquid
wastes, wastes containing free liquids, or sludges not backfilled or otherwise covered; depression may be
wet with exposed liquid or dry if deposited liquid has evaporated, volatilized or leached; stnjctures that
may be described as lagoon, pond, aeration pit, settling pond, tailings pond, sludge pit; also a surface
impoundment that has been covered with soil after the final deposition of waste materials (i.e., buriec cr
backfilled).

Drum: A portable container designed to hold a standard 55-gailon volume of wastes.

Tank and Non-Drum Container: Any device, other than a drum, designed to contain an
accumulation of waste that provides structural support and is constructed primarily of fabricated materials
(such as wood, concrete, steel, or plastic); any portable or mobile device in which waste is stored or
otherwise handled.

Contaminated Soil: An area or volume of soil onto which hazardous substances have been spiiled,
spread, disposed, or deposited.

Pile: Any non-containerized accumulation above the ground surface of solid, non-flowing wastes;
includes open dumps. Some types of waste piles are:

• Chemical Waste Pile: A pile consisting primarily of discarded chemical products, by-
products, radioactive wastes, or used or unused feedstocks.

• Scrap Metal or Junk Pile: A pile consisting primarily of scrap metal or discarded durable
goods (such as appliances, automobiles, auto parts, batteries,
etc.) composed of materials containing hazardous substances.

• Tailings Pile: A pile consisting primarily of any combination cf overburden from
a mining operation and tailings from a mineral mining,
beneficiation, or processing operation.

• Trash Pile: A pile consisting primarily of paper, garoage, or discarced ncn-
duracle goods containing hazardous substances.

Land Treatment: Landfarming or other method of waste management in which liquid wastes or siuc'ges
are spread over land and tilled, or liquids are injected at shallow depths into soils.

Other: Sources not in categories listed above.

C-6



GENERAL INFORMATION (continued)

Sourca Description: Induce description of containment per pathway for ground water (see
Tacle 3-2), suriacs water (see HRS Table 4-2), anc air (see HRS Tsoies 5-3 and 6-9).

Hazardous Waste Quantity (HWQ) Calculation: SI Tables 1 and 2 (See HRS Tables 2-5, 2-6,
and 5-2).

Attach additional pages, if necessary HWQ = j . cr^~
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SI TABLE 1: HAZARDOUS WASTE QUANTITY (HWQ) SCORES FOR SINGLE SOURCE
SITES AND FORMULAS FOR MULTIPLE SOURCE SITES

(Column 1)

TIER

Ar*
H a z a r d o u s

C o n s t i t u e n t
Q u a n t i t y

B
Hazardou s

Wa s tes t r aam
Q u a n t i t y

c
V o l u m e

D
A r e a

(Column 2)

Source Tyoe

N/A

N/A

Lancfill

Surface
impoundment

Drums

Tanks and non-drum
containers

Contaminated soil

Pile

Other

Landfill

Surface
impoundment

Contaminated soil

Pile

Land treatment

Single Source Sites
(assigned HWQ scores)

(Column 3)

HWQ = 10
HWQ » 1 if
Hazardous
Constituent
Quantity data are
complete

HWQ = 10 'if
Hazardous
Constituent
Quantity data are
not ccmolete

< 500,000 Ibs

< 6.75 million 1t°
< 250'iOOO yd3

<6,750 ft3
<250 yd3

<1,OCO drums

<50,000 gallons

<6.75 million ft3
<250,OCOyd3

<6,750 ft3
<250 yd3

<6,750 ft3

<250 vd3

<340,OCO ft'
<7.8 acres

<1.3COft2

<0.029 acres

<3.4 million ft2
<78 acres

<1,300ft2

<0.029 acres

<27,000 tt2
<C.62 acres

(Column 4}

HWQ = 100

>100to 10,000 Ibs

>5CO,CCO to 50 millicn ibs

>6.75 millicn to 675 million ft0
>250,000 to 25 millicn yd3

>6,750 to 675,000 ft3
>250to25,CCOyd3

>1,000 to 1CO.CCO drums

>50,CCO to 5 millicn gallons

>6.75 millicn to 675 rr.illior. ft3
>250,000 tc 25 million yd3

>6,750 tc 675,000 ft3
>250 to 25,000 yd3

>6,750 to 675,000 ft3
>250 to 25.000 yd3

>340,000 to 34 million ft'
>7.9 to 7SO acres

>1,300 tc 130,CCOft2

>0.029 to 2.9 acres

> 3.4 million to 340 millicn ft2
> 78 to 7,300 acres

>1,300to 130,000 ft2
>0.029 to 2.9 acres

>27.000 to 2.7 million ft2
>0.62 to 62 acres
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TABLE 1 (CONTINUED)

Single Sourca
(assicned HWQ

(Column 5)

HV/0 = 10,000

> 1C. 000 to 1 million Ibs

>5C milLcn tc 5 ciilicn Ibs

>675 million 10 67.5 biilicn ft0
>25 million to 2.5 billion yd3

>675,OCO to 57.5 million ft3

>25.CCC tc 2.5 million yc3

>1CC,CCC tc 1C million drums

>5 m:ilicn to 5CC million gallons

>575 miilicn tc 57.5 biilicn ft0
>25 miilicn to 2.5 biilicn yc3

>675,OCO to 67.5 miilicn ft3

>25,CCO to 2.5 miilicn yc3

>675,CCO to 57.5 miilicn ft3
>25.CCC tc 2.5 miilicn vc3

>3- miilicn :c 3.- ciilicn rt'
>7SC to 7S.OCC acres

>13C,CCO tc 13 miilicn ft2

>2.9 tc 29C acres

> 340 miilicn tc 34 billion ft2
> 7,300 to 7SO.CCO acres

> 130.CCO tc 13 million ft2
> 2.9 tc 290 acres

>2.7 million tc 270 miilicn ft2
>62 tc 6.2CO acres

Sites
scores)

(Column 6)

HWQ =
1 ,000 ,000

> 1 miiiicn .bs

> 5 billion its

> 67.5 billion rt°
> 2.5 billion yd3

> 67.5 million ft3

> 2.5 miiiicn yc3

> 1C mii.icn drums

> 5CC miilicn gallons

> 57.5 ciil.'on fr3

> 2.5 Diilicn yc3

> 67.5 million M3

> 2.5 miilicn yc3

> 57.5 .miilicn ft3
> 2.5 miilicn vc°
> 3.— cniicn f*/
>73,CCC acres

> 13 million ft2
> 290 acres

> 34 biiiicn ft2
> 780, CCO acres

> 13 miilicn ft2
> 290 acres

>27C miilicn ft2

> 6.2CO seres

Multiple
Source Sites

(Column 7)
Divisors for
Assigning

Source WQ
Va lues

ibs + 1

lbs + 5,CCC

ft0* 67, SCO
"yd3 + 2,500

ft3* 67.5
yd3 + 2.5

drums + 1C

gallons +5CO

ft3 * 67,500
yd3 -1-2, 500

ft3 + 67.5
yc3 + 2.5

ft3 + 67. 5
VC3 + 2.5
1* + 3,4.00
acres + C.07S

12+ 13
acres + 0.00029

ft2 + 34, CCO
acres + 0.78

ft2+ 13
acres + O.OOC29

ft2 + 270
acres + O.CC62

(Column 2)

Source Type

N/A

N/A

Lanciiil

Surface
Impoundment

Drums

Tanks and non-drum
containers

Contaminated Scii

File

Other
Lanciiii

Surface
impoundment

Ccntaminated Scil

Pile

Land Treatment

(Column 1)

TIER

A
H a z a r a o u s

C o n s t i t u e n t
Q u a n t i t y

B
H a z a r d o u s

W a s t B s t r s a r n
Q u a n t i t y

I

c
V 0 I U .Tl *

D
A r e a
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HAZARDOUS WASTE QUANTITY (HWQ) CALCULATION

For each migration pathway, evaluate HWQ associated with sources that are available (i.e., inccrnpiete.v
contained) to migrate to that pathway. (Note: if Actual Contamination Targets exist for ground water,
surface water, or air migration pathways, assign the calculated HWQ score or 100, whichever is greater, as
the HWQ score for that pathway.) For each source, evaluate HWQ for one or more of the fcur tiers (Si
Table 1; HRS Table 2-5) for which data exist: constituent quantity, wastestream quantity, source volume,
and source area. Select the tier that gives the highest value as the source HWQ. Select the source
volume HWG rather than source area HWQ if data for both tiers are available.

Column 1 of SI Table 1 indicates the quantity tier. Column 2 lists source types for the four tiers. Columns
3, 4, 5, and 6 provide ranges of waste amount for sites with only one source, corresponding ;c HWG
scores at the tops of the columns. Column 7 provides formulas to obtain source waste quantity vaiues at
sites with multiple sources.

1. Identify each source type.
2. Examine all waste quantity data available for each source. Record constituent quantity and waste

stream mass or volume. Record dimensions of each source.
3. Convert source measurements to appropriate units for each tier to be evaluated.
4. For each source, use the formulas in the last column of Si Table 1 to determine the waste quantity

value for each tier that can be evaluated. Use"the waste quantity value obtained from the highest tier
as the quantity value for the source.

5. Sum the values assigned to each source to determine the total site waste quantity.
6. Assign HWQ score from SI Table 2 (HRS Table 2-5).

Note these exceptions to evaluate soil exposure pathway HWQ (see HRS Table 5-2):

The divisor for the area (square feet) of a landfill is 34,000.
The divisor for the area (square feet) of a pile is 34.
Wet surface impoundments and tanks and non-drum containers are the only sources for which
volume measurements are evaluated for the soil exposure pathway.

SI TABLE 2: HWQ SCORES FOR SITES

Site WQ Total

0

1a to 100

> 100 to 10.000

> 10.000 to 1 million

> 1 million

HWQ Score

0

ib

100

10.000

1.000.000

a If the WQ total is between 0 and 1, round it to 1.
b If the hazardous constituent quantity data are not complete, assign the score of 10.
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SI TABLE 3:

Site Name:

WASTE CHARACTERIZATION WORKSHEET

Deferences

Sources:
, ^/w/.>/--;. ..
2.
3.

4.
.5."
6.

7._
.0--
9.

SOURCE
HAZARDOUS
SUBSTANCE

P/^V /'XVX>

TOXICITY

/tf*

GROUND
WATER

PATHWAY

GW
Mobility
(IIIIS
I'ulilu
.18)

/ •' -' " r

Tnx/
Mobility
Valuu
(IIIIS
1 ublo
3 !))

/

SURFACE WATER PATHWAY

OVERLAND/FLOOD MIGRATION

I'er (IIHS
lalilus

4- 10 am)
4 It)

/

loic/l'or
V.ilno
(IIIIS
Tablu
4-12)

/0V

, / . .
Ilioac Pol

(IIIIS
l.ihlu
4 15)

'> ' • "

Tox/
I'lMS/

Ilioac
Valuu
(IIIIS
l.ihlo
4-l(i)\

5 X. f ' ̂

Ecotox
(IIIIS
Tnblo
4-ID)

/t^y

fcolox/
Pecs
(IIIIS
T.iblo
4-20)

/f'

I:(XJ|OX/
PLYS/

Uioacc
Valuu
(IIIIS
lablu
4 2 1 )

, i

GROUND WATER TO
SURFACE WATER

Tox/
Mob/
Pars

Valuu
(IIUS
l.ihlo
4-<>t>)

Fox/
Moli/
Purs/

Ilioucc
V.iluo
(IIIIS
lublu
-)•?!))

|-.cotnx/
Mob/
Pers

Valuu
(IIIIS
liiblo
4-?!))

I eolox/
Mob/
I'd/

llln.ir.c
V.iliiti
(IIIIS
l.ihld
4 :io)

o



Ground Water Observed Release Substances Summary Table

On Si Table 4, list the hazardous substances associated with the site detected in ground water samples
for that aquifer. Include only those substances directly observed or with concentrations significantly
greater than background levels. Obtain toxicity values from the Superfund Chemical Data Matrix (SCDM).
Assign mobility a value of 1 for all observed release substances regardless of the aquifer being evaluated.
For each substance, multiply the toxicity by the mobility to obtain the toxicity/mobility factor value; enter
the highest toxicity/mobility value for the aquifer in the space provided.

Ground Water Actual Contamination Targets Summary Table

If there is an observed release at a drinking water well, enter each hazardous substance meeting the
requirements for an observed release by well and sample ID on SI Table 5 and record the detected
concentration. Obtain benchmark, cancer risk, and reference dose concentrations from SCDM. For MCL
and MCLG benchmarks, determine the highest percentage of benchmark obtained for any substance.
For cancer risk and reference dose, sum the percentages for the substances listed. If benchmark, cancer
risk, or reference dose concentrations are not available for a particular substance, enter N/A for the
percentage. If the highest benchmark percentage or the percentage sum calculated for cancer risk or
reference dose equals or exceeds 100%, evaluate the population using the well as a Level I target. If
these percentages are less than 100% or all are N/A-r'evaluate the population using the wei! as a Level II
target for that aquifer.
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SI TABLE 4: GROUND WATER OBSERVED RELEASE SUBSTANCES (BY AQUIFER)

Samplo ID Hazardous Suhstanco
l)ck()rd.
Cone

Highest Toxicity/Mubilily

Toxicily/
Mobility Rolorcnr.os

SI TABLE 5: GROUND WATER ACTUAL CONTAMINATION TARGETS

Woll ID: ___________ _______ _ ___ I ovol I ____ t.nvel II Population Sorvod Roforoncos

o
1

CO

Sample ID Hazardous Substance
Cone.
(MO/I-)

Bonclimark
Cone.

(MCL or MCLG)

1 ligttosl
Percent

% of
fionchmark

Cancor Risk
Cone.

\

Sum ol
Porconts

% nl Cancor
Risk Cone. RID

Sum ol
Porconts

% of RID

Woll ID: ovol I Lovol II _ Population Sorvod _ noloronces

Sample ID Hazardous Substance
Cone.

__iiia/y_
Donchmark

Cone.
(MCI. or MCI. f 5)

IlKjIlO'Jt

Porconl

% of
l.enchinark

Cancor Risk
Cone.

Sum of
Porconts

% ol Cancor
Risk Cone. RID

Sum ol
Porconts

% of RID



GROUND WATER PATHWAY
GROUND WATER USE DESCRIPTION

Describe Ground Water Use within 4 Miles of the Site:
Describe generalized stratigraphy, aquifers, municipal and private wells

Show Calculations of Ground Water Drinking Water Populations for each Aquifer:
Provide apportionment calculations for blended supply systems.
County average number of persons per household: 2 . '..-~'T Reference >'LP___
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GROUND WATER PATHWAY WORKSHEET

LIKELIHOOD OF RELEASE Score
1. OBSERVED REL-ASE: if sampling cata orcirec; observation

support a release \z the aquifer, assign a score cf 550. Recorc
observed release substances on SI Tabie 4.

2. POTENTIAL. TO R-.-ASE: Decth to aquifer: /$# feet. If
sampling data do nc; succor, a release to the aquifer, and the site is
in karst terrain or the dectn to aquifer is 70 feet cr less, assicn a
score cf 500; other-vise, assign a score cf 340. Optionally,
evaluate cotential to release accordinc to MRS Section 3.

LR = l+o

T A R G E T S

If ves. artacn s. cscs to snow acccnionmen: calculations.

3. ACTUAL CCNTA'v!!NA~r;CN TARGETS: If analytical evidence
indicates that any target crinking water weil for the aquifer has teen
expcsec to a hararccus substance from the site, evaluate the
factor score for tne number cf people served (Si Table 5).

Level I:
Level II:

^ G o D I e x 10 =
peoole x 1 = Total =

4~ POTENTIAL CONTAMINATION TARGETS: Determine the number
cf peccie served by drinking water wells for the acuifer cr overlying
aquifers that are nc; exccsec to a hazardous sucstance from the
site; recorc tr.e population :cr each distance category in Si Tabie Sa
cr 6b. Sum trie copula-Jen values anrj multiply by C/
NE.Ar.EST WELL: Assign a score cf 50 fcr any Level I Actual
Contamination Targets tor the aquifer or cveriying aquifer. Assign a
score of 45 if there are Level II targets but no Level I targets. If no
Actual Contamination Targets exist, assign the Nearest Well score
from SI Tabie 6a cr 5b. I' r.c crinking water wells exist within 4 miles,
assicn 0.
WELLHEAD PROTECTION AREA (WHFA): If any source lies -
within or above a WHF A fcr the aquifer, or if a ground water
ccservec reiease has occurred within a WHFA, assicn a score cf
20; assign 5 if neither conciticn applies but a WHPA is within 4
miles: ctr.er.vise assicn C.

Assicn a score cf 5 it one cr more crcunc water

Irrigation (5 acre minimum) cf commercial food crocs cr
commercial forage crops
Watering of commercial livestock
Ingredient in commercial (cod preparation
Supply fcr commercial aquaculture
Supply for a major or designated water recreation area.
excluding crinking water use

Sum of Targets T=
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SI TABLE 6 (From HRS TABLE 3-12): VALUES FOR POTENTIAL CONTAMINATION GROUND WATER
TARGET POPULATIONS

SI Table 6a: Other Than Karst Aquifers

o
O)

Distance
from Site

0 to ~ mile

>4 '°2
milo

>£to1
mile

> 1 to 2
miles

> 2 t o 3
miles

>3to4
miles

Pop.

0I
$

/
 f /

is
/

/
w
*%?72

Nearest Well =

Nearest
Well

(choose
highest)

20

18

9

5

&
2

3

Population Served by Wells within Distance Category

1
to
10

4

2

1

0.7

0.5

0.3

11
to
30

17

11

5

3

2

1

31
to
100

53

33

17

10

7

4

101
to

300

164

102

52

30

21

13

301
to

1000

522

324

167

94

68

42

1001
to

3000

1,633

1.013

523

294

212

131

3001
to

10.000

5.214

3,233

1,669

939

678

417

10.001
to

30,000

16,325

10,122

5,224

\
2,939

(rtr
1,306

30.001
to

100,000

52.137

32,325

16,684

9,385

6.770

4.171 (

100,001
to

300.000

163,246

101,213

52.239

29.304

21,222

13,060

300.001
to

1,000,000

521.360

323,243

166.835

93.845

67.777

'• 41.709

1,000,000
to

3,000,000

1,632,455

1.012.122

522,385

293,842

212.219

130,596

Sum =

Pop.
Value Rol.

.:/-• :

—— . ————



SI TABLE 6 (From MRS TADLE 3-12): VALUES FOR POTENTIAL CONTAMINATION GROUND WATER
TARGET POPULATIONS (continued)

SI Table 6h: Karst Aquifers

o
-si

Distance
from Sito

0 to T milo

1 1
>4

 t o2
milo

>| to1
milo

> 1 to 2
miles

> 2 t o 3
miles

>3 to 4
miles

Pop.

Nearest Well =

Noarosl
Well

(choose
highest)

20

20

20

20

20

20

Population Soivod by Wnlls within Distanco Category

1
to
10

4

2

2

2

2

2

11
to
30

17

11

9

9

9

9

31
to
100

53

33

20

26

20

20

101
to

300

104

102

02

02

02

02

301
to

1000

522

324

201

201

201

201

1001
to

3000

1.033

1,013

017

017

017

017

3001
to

10.000

5,214

3,233

2,007

2,007

2,007

2,007

10,001
to

30.000

10, 325

10,122

0,103

0.'103

8, 1 03

0.103

30,001
to

100,000

52,137

32,325

26.0GO

26,0fifl

20,000

20.060

100,001
to

300,000

103.240

101.213

01.023

01,023

01,023

0 1,023

300.001
to

1.000,000

521.300

323,243

260, 000

200.600

260,600

260,600

1,000,000
to

3,000,000

1,032,455

1,012,122

016.227

016.227

010,227

010,227

Sum =

Pop.
Valuo Unl.



GROUND WATER PATHWAY WORKSHEET (concluded)

WASTE CHARACTERISTICS Score ACCIV

8 . If any Actual Contamination Targets exist for the aquifer or
overlying aquifers, assign the calculated hazardous waste
quant ty score or a score of 100, whichever is greater; if no Actual
Contamination Targets exist, assign the hazardous waste
quant ty score calculated for sources available to migrate to
ground water.

9. Assign the highest ground water
Table 3 or 4.

10. Mult if
quant
table

toxicity/mobility value from SI

)ly the ground water toxicity/mobility and hazardous waste
ity scores. Assign the Waste Characteristics score from the
below: (from MRS Table 2-7)

Prccuc:
0
>0 to <10
10 to <1CO
100 to <1,CCC
1,000 to < 10,000
10,COOto<1E + 05
lE + 05to<lE + C6
lET06to<lE + 07
lE + 07to<lE + ca
1E -t- 08 or Greater

WC Sccre
0
1
2
3
6
10
18
32
56
ICO

we =

/0C?

/,^

~^

Multiply LR by T and by WC. Divide the product by 82,500 to obtain the ground water
pathway score for each aquifer. Select the highest aquifer score. If the pathway score is
greater than 100, assign 100.

GROUND WATER PATHWAY SCORE: LR X T X WC
8 2 , 5 0 0
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SURFACE WATER PATHWAY

Sketch of the Surface Water Migration Route:
Label all surface water cedes, include runoff route and drainage direction, prcbabie point c; entry, arc
15-mile target distance lirr.it. Mark sample locations, intakes, fisheries, and sensitive environments.
Indicate flow directions, tidal influence, and rate.
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SI TABLE 7: SURFACE WATER ODSERVED RELEASE SUBSTANCES

Samplii 10 Hazardous Suhstanco
Hr.kyrd.
Cone.

1 liijlui:.! Vciluoi;

Toxieily/
Porsislonco

Toxieily/
l^orsis./

Hionccum

Ecoloxicity/
Porsis/

Er.ohioaccuni Roloroncus

S! TABLE 0: SURFACE WATER DRINKING WATER ACTUAL CONTAMINATION TARGETS

Inlako ID: _________ Samplo Typo_ __ ________ Lovol I ____ Lovol II ___ Population Snrvod ____Roforoncos

o
t
to Sample 10 Hazardous Substance

Cone.
(l'9/l)

nenohmark
Cone.

(MCI, or MCI. G)

Highest
Porconl

% ol
Benchmark

Cancer Risk
Cone.

Sum ol
Porconts

% ol Cancer
Risk Cone. RID

Sum ol
Porconts

% ol RIO

Intake 10: Samplo Typo ___ Lnvol I Lovol II Population Served Roloroncos

Sample 10 Hazardous Substance
Cone.
(i«i'i.)

Bonchmaik
Cone.

(MCI. or MCI G)

Hkjhusl
Porcont

% ol
flonchmnik

Cancer Risk
Conn.

Sum ol
Porconts

% ol Cancor
Risk Cone. RIO

Sum of
Porconts

% ol RID



SURFACE WATER PATHWAY

Surface Water Observed Release Substances Summary Table

On Si Table 7, list the hazardous substances detected in surface water samples for the watershed, which
can be attributed to the site. Include only those substances in observed releases (direct coservaticn) cr
with concentration levels significantly above background levels. Obtain toxicity, persistence,
bicaccumulation potential, and ecotoxicity values from SCDM. Enter the highest toxicity/persistence,
tcxicity/persistence/bioacc'jmulaticn, and ecctcx;c:ty/persistence/ecobioaccurr,ulat:on values in the
scaces provided.

T? = Toxicity x Persistence
T?B = T? x Die-accumulation
ETF3 = E= x bicaccumulation (EP = ecotoxicity x persistence)

Drinking Water Actual Contamination Targets Summary Table

For an observed release at cr beyond a drinking water intake, on SI Table 8 enter each hazardous
substance by sample ID and the detected concentration. For surface water sediment samples ceiscting a
hazardous substance at or beyond an intake, evaluate the intake as Level II contamination. Obtain
benchmark, cancer risk, and reference dose concentrations for each substance from SCDM. For MCL and
MCLG benchmarks, ceterrnine the highest percentage of benchmark obtained for any substance. For
cancer risk and reference dose, sum the percentages of the substances listed. If benchmark, cancer risk,
or reference dose concentrations are not available for a particular substance, enter M'A for the
percentage. If the highest benchmark percentage or the percentage sum calculated for cancer risk cr
reference dose equals cr exceeds 100%, evaluate the population served by the intake as a Level I target,
if the percentages are less than 100% cr ail are N/A, evaluate the pcpulation senvec by the intake as a
Level II target.
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SURFACE WATER PATHWAY
LIKELIHOOD OF RELEASE AND DRINKING WATER THREAT WORKSHEE'

LIKELIHOOD OF RELEASE- Data
O V E R L A N D / F L O O D MIGRATION Score Tvoe Re:s
1 . OBSERVED RELEASE: If sampling cata or cirec; coservation

support a release to surface water in the watershed, assign a score
cf 550. Record ccserved release substances en SI Table 7.

2. POTENTIAL TO RELEASE: Distance to surface water: (fe
If sampling data do not support a release to surface water in the
watershed, use the tacle below to assign a score from the table
belcw based en distance to surface water and flood frequency.

Distance to surrace water <250Q feet I ( SOu""^
ICistance to surace water >250Q feet, and: I
i S.te in annual cr 10-vr (IcorJclain i 500

S;te in iCG-vr (iccdolain i ^00
S.;e in 5CG-vr flcocoiain 1 300

j Site cutsice 500-vr floocoiain 1 100

Optionally, evaluate surface water potential to release
accordinc to HRS Section 4.1 .2.1 .2

>et)

LR = 5&£

LIKELIHOOD OF RELEASE
GROUND WATER TO SURFACE WATER MIGRATION Score

Data
Tvoe Rets

1. OBSERVED RELEASE: If sampling data or cirec; observation
succor 2. release to sunace water in the watershed, assign a score
cf 550. Recorc observed release substances on SI Table 7.

NOTE: Evaluate ground water to sunace water migration only for a
surface water body that meets ail of the following conditions:

1 ) A pcrticr, of the surface water is within 1 mile cf site sources having
a containment factor greater than 0.

2) Nc aquifer discontinuity is established between the source and the
above portion cf the surface water body.

3) The top of the uppermost aquifer is at or above the bottom of the
surface water.

Elevation cf too cf ucoerrnost acuifer
Elevation cf bottom cf surface water bcdv

2. POTENTIAL TO RELEASE: Use the ground water potential to
release. Ccticnaily, evaluate sunace water potential to release
accorcina to HRS Section 3.1 .2.

LR =

!
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SURFACE WATER PATHWAY
LIKELIHOOD OF RELEASE AND DRINKING WATER THREAT WORKSHEET

(CONTINUED)

DRINKING WATER THREAT TARGETS
Record the water bccy type, flow, and number of people served by
each drinking water intake within the target distance limit in the
watershed. 1! there is no drinking water intake within the target
distance limit, assign 0 to factors 3, 4, and 5.

Intake Name Water Bcdv Tvoe Flow Peoole Served

Are any intakes Dart of a biended system? Yes No
If yes, attach a page to show apportionment calculations.

3. ACTUAL CONTAMINATION TARGETS: If analytical evidence
indicates a drinking water intake has been exposed to a hazardous
substance from the site, list the intake name and evaluate the factor
score for the drinking water population (SI Table 8).

Level 1: people x 10 =
Level II: people x 1 = Total =

4. POTENTIAL CONTAMINATION TARGETS: Determine the number
of people served by drinking water intakes for the watershed that
have not been exposed to a hazardous substance from the site.
Assign the population values from SI Table 9. Sum the values and
multiolv bv 0.1.

5. NEAREST INTAKE: Assign a score of 50 for any Level I Actual
Contamination Drinking Water Targets for the watershed. Assign a
score of 45 if there are Level II targets for the watershed, but no
Level I targets. If no Actual Contamination Drinking Water Targets
exist, assign a score lor the intake nearest the FPE from SI Table 9.
If no drinkina water intakes exist, assian 0.

6. RESOURCES: Assign a score of 5 if one or more sunace water
resource applies; assign 0 if none applies.

Irrigation (5 acre minimum) of commercial toed crops or
commercial forage crops
Watering of commercial livestock
Ingredient in commercial food preparation
Major or designated water recreation area, excluding drinking
water use

SUM OF TARGETS T=

Score

<~"~

_̂>

Data
Tvcs Refs
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SI TABLE 9 (From MRS Table 4-14): DILUTION-WEIGHTED POPULATION VALUES FOR POTENTIAL
CONTAMINATION FOR SURFACE WATER MIGRATION PATHWAY

Typo of Surface Water
Body

Minimal Stream (<10 cfa)

Smull to moderate stream
(10 to 100 cfs)

Moderate to largo stream
(> 100 lo 1,000 c(3)

Largo Stream to river
(>1,000 to 10,000 cfs)

Largo River
(> 10.000 lo 100,000 els)

Very Largo River
(>100,000 c fs)

Shallow ocean zono or
Great Lako
(depth < 20 feet )
Moderate ocean zone or
Great Lake
(Depth 20 lo 200 feet)
Deep ocean zono or Groat
Lako
(depth > 200 feel)
3-mllo mixing zono In quiet
Mowing river
(> 10 c fs)

Pop.

Nearest Intnko =

Neares t
I n t a k e

20

2

0

0

0

0

0

0

0

10

Number of people

0

0

0

0

0

0

0

0

0

0

0

1
to
1 0

A

0.4

0.04

0.004

0

0

0

0

0

2

1 1
to
30

17

2

0.2

0.02

0.002

0

0.002

0

0

D

31
to

100

53

5

0.5

0.05

0.005

0.001

0.005

0.001

0

26

101
to

300

164

16

2

0.2

0.02

0.002

0.02

0.002

0.001

02

301
to

1,000

522

52

5

0.5

0.05

0.005

0.05

0.005

0.003

261

t ,00 i
lo

3,000

1,63.')

1 G3

16

2

0.2

0.02

0.2

0.02

O.OOli

017

3 ,001
to

1 0,000

5,214

521

52

5

0.5

0.05

0.5

0.05

0.03

2,607

1 0 ,001
to

30,000

16,325

1,633

163

16

16

0.2

2

0.2

0.08

8,163

Sum =

Pop.
Va lue

o
I

rv>
en

References



SURFACE WATER PATHWAY

Human Food Chain Actual Contamination Targets Summary Table

On Si Table 10, list the hazardous substances detected in sediment, aqueous, sessile benthic orcar.ism
tissue, crf isn tissue samples (taken from fish caught within the boundaries of the observed release; by
sample ID and concentration. Evaluate fisheries within the boundaries of observed releases detecrec by
sediment or aqueous samples as Level II, if at least one observed release substance has a
bioaccumulsticn potential factor value of 500 or greater (see SI Table 7). Obtain benchmark, cancer risk,
and reference dose concentrations from SCDM. For FDAAL benchmarks, determine the highest
percentage of benchmark obtained for any substance. For cancer risk and reference cose, sum the
percentages for the substances listed. If benchmark, cancer risk, or reference ccse concentrations are
not available for a particular substance, enter N/A for the percentage, if the highest bencrimarx
percentage sum calculatec for cancer risk or reference dose equals or exceeds 100%, evaluate this
portion of the fishery as subject to Level I concentrations. If the percentages are less than 100% cr a!! are
N/A, evaluate the fishery as a Level 11 target.

Sensitive Environment Actual Contamination Targets Summary Table

On SI Table 11, list each hazardous substance detected in aqueous or sediment samples at or beyond
wetlands or a surface water sensitive environmenf'Ey sample ID. Record the concentration. If
contaminated sediments or tissues are detected at or beyond a sensitive environment, evaluate the
sensitive environment as Level II. Obtain benchmark concentrations from SCDM. For AVYGC/AALAC
benchmarks, determine the highest percentage of benchmark of the substances cetectec in acueous
samples. If benchmark concentrations are not available for a particular substance, enter N/A for the
percentage. If the highest benchmark percentage equals or exceeds 100%, evaluate that pan cf the
sensitive environment subject to Level I concentrations. If the percentage is less than 1CG%, cr ail are
N/A, evaluate the sensitive environment as Level II.
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SI TABLE 10: HUMAN FOOD CHAIN ACTUAL CONTAMINATION TARGETS FOR WATERSHED
Fishory ID: ____________ oainplu lyp" _ _ I ovol I l.uvul II

Sainplo II) Hazardous Suhslancn
Cone.

Jl»il/k<lL-

BoiidiHt.uk
Concentration

(FI)AAI.)

llujlio^l
I'orconl

% of
Honolunaik

Oancur Misk
Conconlrnlion.

Sum of
I'orconts

% ol C.niCdf
Risk

Concoiilrnlioo nin

Sum of
Porconls

%ol HID

SI TABLE 11: SENSITIVE ENVIRONMENT ACTUAL CONTAMINATION TARGETS FOR WATERSHED
Hnvironinon! ID: ____________ Samplo Typo ________ l.ovnl I __ I ovol II Lnviionmont Valno

O
Samplo ID Hazardous Substanco

Cone..
(|irj/l.)

Uonchinaik
Conconliulion

(AWQC 01
Ml AC)

,tligho3t
Percent

% ol
Bonchmaik Roforoncos

Fnvironniont ID: ___ Sainplo Typo _ Lcivol Lovol II Fnviioninon! Valuo

Snni[)lo ID Hazardous Suhslnnco
Cone..
(I'll"-)

Bmichmaik
Concontralion

(AWCiG or
AAI AC)

llitjhusl
I'orcont

% ol
Benchmark Rolercnoos



SURFACE WATER PATHWAY (continued)
HUMAN FOOD CHAIN THREAT WORKSHEET

Data
HUMAN FOOD CHAIN THREAT TARGETS Score Tvce Re'S

Record the water body type and flow for each fishery within the
target distance limit. If there is no fishery within the target
distance limit, assign a score of 0 at the bottom of this page.

Fishe

Fishe

Fishe

FOOC

7.

8.

ry Name Water Body //W,><-A.%v.> Flow ic~ cfs

Soecies Production Ibs/yr
Species Production Ibs/vr

ry Name Water Body Flow cfs

Species Production Ibs/vr
Species Production Ibs/vr

ry Name Water Body Flow cfs

Species Production Ibs/yr
Species Production • Ibs/vr

) CHAIN INDIVIDUAL

ACTUAL CONTAMINATION FISHERIES:

If analytical evidence indicates that a fishery has been exposed to
a hazardous substance with a bioaccumulation factor greater than
or equal to 500 (SI Table 10), assign a score of 50 if there is a
Level I fishery. Assign 45 if there is a Level II fishery, but no Level
fishery.

POTENTIAL CONTAMINATION FISHERIES:

If there is a release of a substance with a bioaccumulation factor
greater than or equal to 500 to a watershed containing fisheries
within the target distance limit, but there are no Level I or Level II
fisheries, assign a score of 20.

If there is no observed release to the watershed, assign a value
for potential contamination fisheries from the table below using
the lowest flow at all fisheries within the target distance limit:

Lowest Flow FCI Value
<10cfS 20
10 to 100 cfs 2
>100 cfs, coastal tidal waters,
oceans, or Great Lakes 0
3-mile mixing zone in quiet 1 0
flowina river

FCI Value =

SUM OF TARGETS T =

0
tf
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SI TABLE 12 (MRS Table 4-13):
SURFACE WATER DILUTION WEIGHTS

o
1

CO
o

Type of Surface Water Body

Descriptor
Minimal stream
Small to moderate stream
Moderate to large stream
Large stream to river
Large river
Very largo river

Coastal tidal waters
Shallow ocean zone or Great Lake
Moderate depth ocean zone or Great Lake
Deep ocean zone or Great Lake
3-mile mixing zone in quiet flowing river

Flow Characteristics
< 10cfs
10 to 100 cfs

> 100 to 1,000 cfs

> 1,000 to 10, 000 cfs

> 10, 000 to 100,000 cfs
> 100,000 cfs

How not applicable; depth not applicable
Flow not applicable; depth less (ban 20 feet
Flow not applicable; depth 20 to 200 feet
Flow not applicable; depth greater than 200 feet
10 cfs or greater

Assignee!
Dilution
Weight

1
0.1

0.01

0.001

0.0001

0.00001

0.001

0.001

0.0001

0.000005

0.5



SURFACE WATER PATHWAY (continued)
ENVIRONMENTAL THREAT WORKSHEET

I 'cntace encths. i-cr 3. sensit ive environ,.. em that is mere than ens type, ass.cn a value tcr eacn type.
r~: _ _ , „
'UC-tG.

ENVIRONMENTAL THREAT TARGE'S Score Tvce Rers
Reccrc :r,e water tccy tyce ana flew for eacn surface water
sensitive environment within the target distance (see SI Table 12).
If there is no sensitive environment within the tarcet distance limit,
ciss.1--!. a s^ore Ci u a; ^ - cci.crn Ci .ne pac^.

lErv/i'crrnart iNa~e vVa: = r 5ccv TV 2 = Few
! > V- i —

c;s
' ^ f S

1 ' Cf S
i CT S

i

5. ACTJAL CONTAMINATION SENSITIVE ENVIRONMENTS: If
sampling cata or direct ccservstion incicate any sensitive
environment has been exccsed to a hazarccus substance from the
srte, record this information on SI Taole 1 1 , and assign a factor
value for the environment (S! Tacles 13 and 1-).

| E.-vi.'cr.rr.er: Narr.s E"V!.r=r\rr:s-:: Tyoa a.-.c .V.-.tioner (1 C for
VsiL's !SI iSC iss ',2 i 1—1 Lsvsi , 1 fcr

I :< =

t X =1
v _

1
X =

Proc'jc:

1

|

Sum =
10. POTENTIAL CONTAMINATION SE.NSiT VE ENVIRONMENTS:

: ,~" c w L1 1 1 L. . i c n v v 9 . c r. * 1 n r. '»' ' .' c r. m 9 r . i y 3 s H r c r^ c * .
: S i i 32 9 ' 2 : ; Va:i!S fS ' : scies 1 3 i 1 •i'i Ccr!.

c:s --' •" x "•< -:'.. . _,. -x C.I =
1

cfs I x ,, x 0 1 =

ct's x x 0 1 =

cfs x x 0.1 =

Cfs x x Q.I =

r* -" C C U C *

\

.- \

Sum =

T =

^
/

/

f" -. .
H*-' •

I

i

J

i
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SI TABLE 13 (MRS TABLE 4-23):
SURFACE WATER AND AIR SENSITIVE ENVIRONMENTS VALUES

SENSITIVE ENVIRONMENT
Critical r.aoita; tor recerai ces,",a;ec srcancerac cr trreatenec species
Mama Sanctuary
National Par*
Designated Federal Wilderness Area
Ecologically important areas icentriied under the Ccastai Zone Wilderness Act
Sensitive Areas icemifiec uncer the National Estuan/ Program or Near Coastal

Water Program cf the Clean Water Ac.
Critical Areas icsntifiec uncer tne Clean Lakes Prccram ct the Clean Water Act

(sucareas in lakes cr entire small lakes)
National Monument (air patriway only)
National Saasncre Recreation Area
National Lakashcra Rscreat:cn Area
Hao;;at krcwn to ce ussc oy Fecarai cesicnaiec cr prcccsec ancar.gerea cr threatanec scee.as
Naticr.ai Preserve
Naticnai or State Wildlife Refuge
Unit of Ccastai Barrier Resources System
Ccastai Barrier (undeveicoec)
Faceral land designated for :.u.a prctecticn. of natural ecosystems
Acministrativeiy Proccssc Federal Wilderness Area
Spawning areas critical for the maintananca cf fish/shellfish species within a

river system, bay, cr estuary
Migratory pathways anc feecing areas critical for the maintenance cf

anaCrcmcus fish species within river reaches or areas in lakes cr coastal
tidal waters in wh:cn the fish spend extended periods cf time

Terrestrial areas utilized by large cr dense aggrecatiorrs'cf vertebrate animals
(sami-acuatic foragers) for breeding

Naticnai river reach cesicnatad as recreational
Hacitat known tc ce usec oy State Ces;gnatsa encancerec cr tnreatenec soec:es
Hacitat known to be usec by a species under review as tc its Federal endangered

or threatened status
Coastal Barrier (partially cevelcpec)
Fecerailv desicnated Scenic or Wild River
State iana cesignatec for wuciife or game management
State designated Scenic cr Wild River
State designated Natural Area
Far.icular areas, relativelv smai! in size, imccrtan; to maintenance cf unicue bictic communities
State cas;gnatec areas tor tr.e protec.:cn of maintenance oi aquatic Ufa uncer the Clean Water
Act

ASSIGNED
VALUE

ICC

75

•V >-•

25

5

Wetlancs See SI Taoie "- (Surface Water Patnwav) cr SI Tacle 23 (Air Patnwav; 1

SI TABLE 14 (MRS TABLE 4-24): SURFACE
WETLANDS FRONTAGE VALUES

WATER

Total Lenath of Wetlands
Less than 0.1 mile
0.1 to 1 mile
Greater than 1 to 2 miles
Greater than 2 to 3 miles
Greater than 3 to 4 miles
Greater than 4 to 8 miles
Greater than 8 to 12 miles
Greater than 12 to 16 miles
Greater than 1 6 to 20 miles
Greater than 20 miles

Asslaned Value
0

25
50
75

100
150
250
350
450
500
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SURFACE WATER PATHWAY (concluded)
WASTE CHARACTERISTICS, THREAT, AND PATHWAY SCORE SUMMARY

WASTE CHARACTERISTICS Score
14. If an Actual Contamination Target (drinking water, human food

chain, c_r environmental threat) exists for the watershed, assign
the calculated hazardous waste quantity score, or a score of 100,
whichever is areater.

15. Assign the highest value from SI Table 7 (observed release) or SI
Table 3 (no observed release) for the hazardous substance waste
characterization factors below. Multiply each by the surface water
hazardous waste quantity score and determine the waste
characteristics score for each threat.

Drinking Water Threat
Toxicitv/Persistenca
Food Chain ~hreat
Toxicity/Persistanca
Bioacc'jmulaticn
Environmental Threat
Ecotoxicity/Persistence/
Ecobicaccumulation

Substance Value I HWG I Product

/*~ x ,?£: m /- ^

-^ x =

• ̂ " .- 'C" ' "' '• -~ • ' '•''.. • • •' y •' s > . ̂
X = w

Prccuct
0
>0 to <1C
10 to <1CO
ICC to <1.CCO
* O^""* *r\ ^1O n^1^i .Uvij .0 < 1 (j, J*-^
1C.CCC to <1E -r C5
t E-r 05 to <1E + CS
1 E -r 25 tO <*5 r C7

IE -;- C7 to <1E - CS
lE-r C6 to< !E + C9
:E~C9;c <lE-t-10
1 E ~ 1 0 to <1 E + T,
IE + 11 to <1E + 12
1E T 12 or Greater

WC Score
0
1
2

5
10
13
32
56
1CO
1SC
32C
56C
1CCO

/**

WC Score (from Table)
(Maximum of 100)

3^

i< r̂ ^_,

B^ o

SURFACE WATER PATHWAY THREAT SCORES

Threat

Drinking Water

Human Food Chain

Environmental

Likelihood or F.eiease
(LR) Score

-<"V •:'
_ ̂

^Tf-r

•5.*^

i argets (T) Sec re

• -"

,r~

az2jr

Fatnway Waste
Characteristics (WC)

Score (determined
above I

£2.

Jl̂ -̂ "

r-2 rr-

Threat Score

LR x T x WC
82. SCO

(maximum ct ICC;

(maximum of 1CO)
£,&

(maximum cf 60)
<?. <u--s-'s

SURFACE WATER PATHWAY SCORE
(Drinking Water Threat -t- Human Food
Chain Threat + Environmental Threat)

(maximum c; 100)

/; ^-/
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SOIL EXPOSURE PATHWAY
If there is no observed contamination (e.g., ground water plume with no known surface source), do net
evaluate the soil exposure pathway. Discuss evidence for no soil exposure pathway.

Soil Exposure Resident Population Targets Summary

For each property (duplicate page 35 as necessary):

If there is an area of observed contamination on the property and within 200 feet of a residence, school, or
day care center, enter on Table 15 each hazardous substance by sample ID. Record the detected
concentration. Obtain cancer risk, and reference dose concentrations from SCDM. Sum the cancer risk
and reference dose percentages for the substances listed. If cancer risk or reference dose
concentrations are not available for a particular substance, enter N/A for the percentage. If the percentage
sum calculated for cancer risk or reference dose equals or exceeds 100%, evaluate the residents and
students as Level I. If both percentages are less than 100% or all are N/A, evaluate the targets as Level II.
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SI TABLE 15: SOIL EXPOSURE RESIDENT POPULATION TARGETS

Rosidcnco ID: __ _ _ _ _ _ l.ovoll __ l.uvol II Population

Sample ID Hazardous Substance
Conn,

(ma/kg)
Cancor Risk

Conr.onlralion

Iliyhost
I'orcont

% ol
Cancor

Risk Cone RID

Sum ol
Porconls

%nf RIH Foxicity Valuo

Sum of
Porconls

Rnloroncns

Rosidonco ID: Level I Population _ __

0
1

CO
en

Sample ID Hazardous Substance
Cone,

(mn/kf))
Cancor Risk

Conconlrntion

llicjhusl
Purcon!

% ol
Cancor

Risk Cone. RID

\

Sum of
Porconts

% of RID Toxidty Valuo

Sum ol
Porconts

References

Residence ID: Lovol I Lovol II Population _ _ _ _ _ _

Sample ID Hazardous Substance
Cone.
(mi]^]l_

Cancor Risk
Conconlralion

Highosl
Porcont

% of
Cancor

Risk Cone. RID

Sum of
Porcents

%olRID Toxicily Valuo

Sum of
Porconls

References



SOIL EXPOSURE PATHWAY WORKSHEET
RESIDENT POPULATION THREAT

LIKELIHOOD OF EXPOSURE Score vce Rets
1 . OBSERVED CONTAMINATION: If evidence indicates presence of

observed contamination (depth of 2 feet or less), assign a score of
550; otherwise, assign a 0. Note that a likelihood of exposure
score of 0 results in a soil exoosure oathwav score of 0.

LE = SS&

TARGETS
2. RESIDENT POPULATION: Determine the number of people

occupying residences or attending school or day care on or within
200 feet of areas of observed contamination (MRS section 5.1 .3).

Level I: people x 10
Level II: people x 1 = Sun =

3. RESIDENT INDIVIDUAL: Assign a score of 50 if any Level I
resident population exists. Assign a score of 45 it there are Level II
targets but no Level I targets. If no resident population exists (i.e..
no Level I or Level II taraets), assian 0 (HRS Section 5.1 .3).

4. \
r
c

5. 1
6
C

/VORKERS: Assign a score from the table below.for the total
number of workers at the site and nearby facilities with areas of
jbserved contamination associated with the site.

Number of Workers i Score
0 I 0

1 to 100 I 5
101 to 1.000 I 10

> 1.000 | 15

TERRESTRIAL SENSITIVE ENVIRONMENTS: Assign a value for
>acn terrestrial sensitive environment (SI Table 16) in an area of
jbserved contamination.

Terrestrial Sensitive Environment Tvoe Value

Sum
6. RESOURCES: Assign a score of 5 if any one or more of the

following resources is present on an area of observed
contamination at the site; assign 0 if none applies.
• Commercial agriculture
• Commercial silviculture
• Commercial livestock production or commercial livestock

Grazino.

Total of Targets T=

/
/

•v'

/
x-
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SI TABLE 16 (HRS
TERRESTRIAL

TABLE 5-5): SOIL EXPOSURE PATHWAY
SENSITIVE ENVIRONMENT VALUES

TERRESTRIAL SENSITIVE ENVIRONMENT
Terrestrial critical r,ac;;a: tor Fecerat cesignaiea encangere<j cr

threatened speciss
National Park
Designated Federal Wiicsrr.ess Area
National Me nun en:
Terrestrial haoitat Kr.cwn to oe usec oy Feceral designatec or prcpcsec tnraatanec

cr encar.gerec scscies
National Preserve (terrestrial)
National cr State terrestrial Wildlife Refuge
Federal land cesicr.a'ed 'cr protecticr, of natural ecosystems
Administratively prcccssd Federal Wilderness Area
Terrestrial areas utilized by large cr dense aggregations cf anirr.ais

(vertebrate ssecies* for breedinc
Terrestrial hanitat ussc by State cesignated enaangered cr threatsnac speciss
Terrestrial hacrta: usad by species uncer review for Feaeral designated

endancarec or tr.rsatened status
State lands cesicnatec fcr wiiclife cr game management
State designated Natural Areas
Particular areas, relatively small in size, important to maintenance of

uniaue biotic communities

ASSIGNED VALUE

10C

75

S'J

25
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SOIL EXPOSURE PATHWAY WORKSHEET
NEARBY POPULATION THREAT

LIKELIHOOD OF EXPOSURE Score
Data
Tvoe Ret .

7. Attractiveness/Accessibility
(from SI Table 1 7 or MRS Table 5-5) Value /£?

Area of Contamination ^
(from SI Table 18 or HRS Table 5-7) Value /**

Likelihood of Exposure
(from SI Table 19 or HRS Table 5-8)

LE = /^T

TARGETS Score
Data
Tvpe Re*.

8. Assign a score of 0 if Level I or Level II resident individual has been
evaluated or if no individuals live within 1/4 mile travel distance of
an area of observed contamination. Assign a score of 1 if nearby
population is within 1/4 mile travel distance and no Level 1 or Level
II resident oooulation has been evaluated.

9. Determine the population within 1 mile travel distance that is not
exposed to a hazardous substance from the stte'O'.e., properties
that are not determined to be Level I or Level II); record the
population for each distance category in SI Table 20 (HRS Table 5-
10). Sum the peculation values and multiolv bv 0.1 .

T =

/
/

-• ' ,-**
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SI TABLE 17 (MRS TABLE 5-6):
ATTRACTI YEN ESS/ACCESSIBILITY VALUES

Area of Observed Contamination

Designated recreational area

Regularly used for public recreation (for example, vacant lots in urban
area)
Accessible and unique recreational area (for example, vacant lots in
urban area)
Moderately accessible (may have some access improvements-for
examole. aravel road) with some oublic recreation use
Slightly accessible (for example, extremely rural area with no road
imcrovement) with some oublic recreation use
Accessible with no public recreation use

Surrounded by maintained fence or comcination of maintained fence
and natural barriers
Physically inaccessible to public, with no evicence of public recreation
use

Ass igned
Va lue
100

75

75

50

25

10

c

0

SI TABLE 18 (HRS TABLE 5-7): AREA OF CONTAMINATION FACTOR
VALUES

Total area of the areas of
observed contamination (sauare feet)

< to 5,000

> 5,000 to 125,000

> 125,000 to 250,000

> 250,000 to 375,000

> 375,000 to 500,000

> 500,000

Assigned
V a l u e

5

20

40

60

80

100
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SI TABLE 19 (MRS TADLE 5-0): NEARBY POPULATION LIKELIHOOD OF
EXPOSURE FACTOR VALUES

c
1

4*
C

AREA OF
CONTAMINATION
FACTOR VALUE

100

80

60

40

20

5

ATTRACTIVENESS/ACCESSIBILITY FACTOR VALUE
100

500

500

375

250

125

50

75

500

375

250

125

50

25

50

375

250

125

50

25

5

25

250

125

50

25

5

5

1 0

125

50

25

5

5

5

5

50

25

5

5

5

5

0

0

0

0

0

0

0

> \

1 QI TARI p on ninQ TARI p *;_im- niQTAMrp.v\/pir:uTPn Drtmn ATinM \ / A I I I P C
FOR NEARBY POPULATION THREAT

Travel Distance
Category
(miles)

Greater than 0 to-4
Greater than-- to-

Grenler than -to 1

Pop.

(jf)

(0

4>/

Number of people within the travel distance category

0

0

0

0

1
to
10

0.1

0.05

0.02

1 1
to
30

0.4

0.2

0.1

31
to

100

1.0

0.7

0.3

101
to

300

4

2

1

301
to

1,000

13

7

3

1,001
to

3,000

41

20

10

3 ,001
10

10,001

130

65

( 3!T")

nolororu

10,001
to

30,000

408

204

102

30,001
to

100,000

1,303

G52

326

100,001
to

300,000

4,001

2.041

1.020

:o(a)

300,001
to

1,000,000

13,034

6,517

3,250

Sum =

Pop.
Value

-, '-j,

) '"- ,



SOIL EXPOSURE PATHWAY WORKSHEET (concluded)

W A S T E C H A R A C T E R I S T I C S
i ^ . Assicr: :."6 "azHrccus waste Quantity sccr~ ca-CL atec for soil exposure

1 1 . Assign tne hicnest toxic:ty vaiue from SI Taoie 16

12. Mu
Wa

tip;/ the tcxic i ty and hazardous waste quantity scores. Assign the
ste Characteristics score from the tabie beiow:

?•—_::

>C :c <" C
' 3 :c <" cc

^ - 05 :c <" E •*• C5

= «; „, „,--.,.

r:0

• •-•

.•;--"

/^ ~"

v/c =3,~~~

RESIDENT POPULATION THREAT SCORE:

(Likelinccc or Exposure, Question 1;
Tarcets = Sum cf Questions 2. 3. 4, ~, 61

NEARBY POPULATION THREAT SCORE:

(Likeiihccd cf Exposure. Question 7;
Targets = Sum cf Questions 3. 9)

LE X T X
8 2 , 5 0 0

LE X T X WC
8 2 , 5 0 0

SOIL EXPOSURE P A T H W A Y SCORE:
Resident Population Threat -r Nearby Population Threat
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AIR PATHWAY

Air Pathway Observed Substances Summary Table

On SI Table 21, list the hazardous substances detected in air samples of a release from the srte. Induce
only those substances with concentrations significantly greater than background levels. Obtain
benchmark, cancer risk, and reference dose concentrations from SCDM. For NAAQS/NESHAFS
benchmarks, determine the highest percentage of benchmark obtained for any substance. For cancer
risk and reference dose, sum the percentages for the substances listed. If benchmark, cancer risk, cr
reference dose concentrations are not available for a particular substance, enter N/A for the percentage.
the highest benchmark percentage or the percentage sum calculated for cancer risk cr reference ccse
equals or exceeds 100%, evaluate targets in the distance category from which the sample was taken a.~d
any closer distance categories as Level I. If the percentages are less than 100% or all are N/A, evaluate
targets in that distance category and any closer distance categories that are not Level I as Level II.
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SI TABLE 21: AIR PATHWAY OBSERVED RELEASE SUBSTANCES

Sample 10: _ I ovcl I lovul l l Distance from Sources (mi) _ _

Hazardous Substance Cone. (fio/m3)

Highest foxicity/
Mobility

Gaseous
I'arliciilnlo

Hunchmaik
Gone.

(MAAQSor
MI'SI IAPS)

Highest
Porcont

% of
rtonchmark

Cancer Rir.k
Cone.

Sum ol
Porconts

% of C^incor
Hisk Cone. nin

Sum ol
Porconts

% of Mil)

Sninplo ID: Lovol I ovol II Distance from Sources (mi) rtoforcnces

o
1
^
CO

Hazardous Substance Cone. ()ig/m3)

Highest Toxicity/
Mobilily

I'oxicity/
Mobility

Oenclimaik
Cnnc.

(NAAQS or
Nt:SHAPS)

Ilighosl
Poreonl

% of
Donclunnrk

Cancer Risk
Cone.

s

Sum of
Porconts

% ol Cancer
Hi:;k Cone. nio

Sum ol
Potcnnls

% ol iW

Sam|)lo 10: I ovol I _ Lovol II ___ Distance from Sources (mi) ___ Roforoncos^

Hazardous Substance Cone, (jig/nv1)

Highest Toxicity/
Mobility

loxicily/
Mobility

llencliinaik
Cone.

(NAAQS or
NttSHAPS)

Higher,!
Porcont

% of
Donchmark

Cancor Risk
Cone.

Sum of
Porconts

% of Cancer
Hisk Cone. RID

Sum ol
Porcnnts

% ol RIO



AIR PATHWAY WORKSHEET

LIKELIHOOD OF RELEASi Score
Data
Tvoe

1 . OBSERVED RELEASE: If sampling data or direct observation
support a release to air, assign a score of 550. Record observed
release substances on SI Table 21 .

2. POTENTIAL TO RELEASE: If sampling data do not support a
release to air, assign a score of 500. Optionally, evaluate air
migration gaseous and particulate potential to release (HRS
Section 6.1.2}.

LR =

•s? ~
-*'

TARGETS
3.

4.

5.

6.

7.

8.

ACTUAL CONTAMINATION POPULATION: Determine the number
of people within the target distance limit subject to exposure from a
release of a hazardous substance to the air.

a) Level I: people x 10 =
b) Level II: people x 1 = Total r

POTENTIAL TARGET POPULATION: Determine the number of
people within the target distance limit not subject to exposure from
a release of a hazardous substance to the air, and assign the total
population score from SI Table 22. Sum the values and multiply the
sum bv 0.1.
NEAREST INDIVIDUAL: Assign a score of 50 if there are any Level
I targets. Assign a score of 45 if there are Level II targets but no
Level I targets. If no Actual Contamination Population exists, assign
the Nearest Individual score from SI Table 22.
ACTUAL CONTAMINATION SENSITIVE ENVIRONMENTS: Sum
the sensitive environment values (SI Table 13) and wetland
acreage values (SI Table 23) for environments subject to exposure
from the release of a hazardous substance to the air.

Sensitiva Environment Tvoe

Wetland Acreage

Value

Value

POTENTIAL CONTAMINATION SENSITIVE ENVIRONMENTS:
Use SI Table 24 to evaluate sensitive environments not subject to
exposure from a release.
RESOURCES: Assign a score of 5 if one or more air resources
apply within 1/2 mile of a source; assign a 0 if none applies.

Commercial agriculture
Commercial silviculture
Major or desianated recreation area

T =

/

^' '*_>

X— •

57/^7

/
£ I . -r-̂ ?

C-44



SI TABLE 22 (From MRS TADLE 6-17): VALUES FOR POTENTIAL CONTAMINATION AIR TARGET
POPULATIONS

o
1
-
ên

Distance
Irom Silo

On a
source

0 to ~ milo

1 1
^to2

milo

> 2 t o 1

milo
> 1 to 2
miles

> 2 t o 3
milos

>3to4
milos

Pop.

',)

r~ /'•(l':I .
tf

•>•••• i
t3 V"

&n^-
. >

». f "i ' V

H o a r B s I
Individual =

Nearost
Individual
(choose
highest)

20

*

2

1

0

0

0

,'-r

Number ol Puoplo within Iho Distance Calotjory

I
to
to

<9
I

0.2

0.06

0.02

0.009

0.005

11
lo
30

17

A

0.9

0.3

0.09

0.04

0.02

31
lo
100

53

13

3

O.Q

0.3

0.1

0.07

101
to

300

164

41

9

3

0.0

0.4

0.2

301
to

1,000

S22

131

20

0

3

1

0.7

1,001
to

3,000

1.G33

400

oo

20

a

A

2

3,001
to

10,000

5.214

1.304

202

^izr,.
27,

12

7

10,001
to

30,000

16,325

4,001

002

261

<""55 ;

30

20

30.001
to

100,000

52.137

13,034

2,015

034

266

( <f'20 '

73

100,001
to

300,000

103.246

-10,012

(1,015

2.612

033

" 375

229

300.001
to

1,000.000

521.360

130,340

20,153

0,342

2,659

1.199

730

1,000,000
lo

3,000,000

1,632,455

400,114

00,153

26,119

8,326

3,755

2,205

Sum =

Pop.
Valtm

,/

•'-••

' j

•• A
/

fi •

(V '•"

/7'1"

73

-,; :.-.

References

* Score = 20 if Hie Nearest Individual is within•- mile ot a source; score = 7 il the Nearest Individual is between . atxl -- mile ol a source.



SI TABLE 23 (MRS TABLE
6-18): AIR PATHWAY

VALUES FOR WETLAND
AREA

SI TABLE 24: DISTANCE WEIGHTS AND
CALCULATIONS FOR AIR PATHWAY POTENTIAL
CONTAMINATION SENSITIVE ENVIRONMENTS

O
4^
cn

Wetland Area
< 1 acre
1 to 50 acres
>50 to 100 acres
> 100 to 150 acres
> 150 to 200 acres
> 200 to 300 acres
> 300 to 400 acres
> 400 to 500 acres
> 500 acres

Assigned
Value

0
25
75
125
175
250
350
450
500

Distance
On a Source

0 to 1/4 mile

1/4 to 1/2 mile

1/2 to 1 mile

1 to 2 miles

2 to 3 miles

3 to 4 miles

> A rnilos

Distance
Weight
0.10

0.025

0.0054

0.0016\

0.0005

0.00023

0.00014

0

Sensitive Environment Type and
Value (from SI Tables 1 3 and 20)

x /;/<•-»,</,, fa )
X

x / - - , . • , ... /
x tJ. /.,.!., ("•;;•)
X

x<^.-v;i...,' /-,-r)
X

X

x ft- ://///> <i> /;.•..'-.• .)
X

X

y • > • • • , i \MX /;. , / .< /.I ' ' ' )

X

X

X •• ••'"'. fV-'f ' , , . ' • • )
X

X

X <^< :••'., ,-.;(:/' '•••• '
X

X

X

Total Environments Score =

Product

/ ^ -"•-

- (' •'-"

. /:'•-•

t ' ' ' ' •

.C:<-~) ' '•

. & o •;-,

"i • /•'/ .-'



AIR PATHWAY (concluded)

WASTE CHARACTERISTICS
If any Actual Contarr.ination Targets exist for the air pathway,
assign the calculated hazardous waste quantity score or a score
of 100, whichever is greater; if there are no Actual Contamination
Targets for the air pathway, assign the calculated HWQ score for
sources available to air migration.

10. Assign the highest air tcxicity/mcbiiity value from SI Table 21.

1 1 . Multiply the air pathway toxicity/mcbiiity and hazardous waste
quantity scores. Assign the Waste Characteristics score from the
table below:

Prccuct
C
>C to <'0
10 to <1CO
ico;o<i,oco
1,000 to < 10,000
10,000 to <1E + C5
IE-.- 05 to <lE-r 05
1 E -r 06 to <1 E + 07
IE •*• 07 to <1E -r C8
IE ^ 08 or areater

WC Score
0
1
2
3
5
10
13
32
56
1.00

WC =

AIR PATHWAY SCORE: LE x T x WC
82 ,500 maxinuiT. cf ICO!

C-47



SITE SCORE CALCULATION
GROUND WATER

SURFACE WATER

SOIL EXPOSURE

PATHWAY SCORE (Sew)

PATHWAY SCORE (Ssw)

(SS)

AIR PATHWAY SCORE (SA)

SITE SCORE

/ X . X 7

/v/
/ " r>

-Z.^l

-\ / S G W 2 + SSW2- |-SS2 + SA2

\ 4

=

3j*. <?-?$<)

/. 1*81

/r/2<7

V.^»9

?,«•

COMMENTS

C-48



Reference 1

ICE . Environmental Science Services Administration . Environmental Data Service
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Caution should be used in
interpolating on these gen-
eralized naps, particularly
in mountainous areas.



EVAPORATION

MEAN ANNUAL LAKE EVAPORATION
(In Inches)

Based on period 1946-55
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PRELIMINARY ASSESSMENT
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P R E L I M I N A R Y ASSESSMENT
SITE #11

TND 98072817*,

The Site #11 site on Democrat Road is located in Memphis, Tennessee
(Shelby Co.). This f ac i l i t y , consisting of 10 acres, was used as a l a n d f i l l
f r o m 1959 through 196S. The fac i l i ty , now owned by the City of Memphis,
was used as f a r m l a n d before the landf i l l ing operation began.

The hazardous material associated with this site is unknown. Spillage f rom
drums of antifreeze, motor oil, transmission f l u i d , and diesel f u e l have been
noted. Also, household garbage has been reported dumped at this faci l i ty .
The amount and concentrations of all mater ia l reported in this landf i l l is
unknown.

Geologically, the facil i ty is underlain by the loess of the Quaternary Period
and the Pleistocene epoch. The loess is characterized by the lack of bedding
and vertical jo int ing. Being very u n i f o r m in composit ion, the loess consists
of fine angular mater ials predominant ly quar tz , fe ldspar , clays, and small
amounts of carbonates. Lower parts of the loess grade down to gravel
conta in ing i r regu la r concretions.

\Vater associated with the loess seeps through very slowly. The clasts
contains very high specif ic re tent ion and very low permeab i l i ty .

There is potent ia l for groundwater contaminat ion caused by the leachate
seeping down into the fo rma t ion only if well water use is being ut i l ized
wi th in the area. Also, there is potent ia l for surface water c o n t a m i n a t i o n
caused by leachate migrat ing into Nonconnah Creek. Fur thermore , there is
potent ia l fcr soil con tamina t ion caused by the l a n d f i l l i n g operation and
leachate migra t ing off -s i te . There is an unstable containment of waste
caused by the burial of potentially hazardous wastes.



The populat ion wi th in a one mile radius, according to topographic mapping
(Southeast Memphis Quadrangle, 1973), is

It is recommended that this site be given a med ium pr io r i ty . The Site
Investiation Team should inspect this site with sampling when time is
available.



REFERENCES

Nashville Central Office Files, Files on Site f i l l .

USGS 7Yi Minute Topographic Map, "Southeast Memphis".

Wells, Francis G., "Groundwater Resources of Western Tennessee," 1933.
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POTENTIAL HAZARDOUS WASTE SITE '• IDENTIFICATION
^vFP/X PRELIMINARY ASSES
^^L_l r~l PART 1- SITE INFORMATION AN

SMENT S.8T*TE02WENUM«W

r\: PN Qcr'~ f ' " 'CM"7' '
n AC^pC'^UFMT . i 1N 1-J 7i' ': />.! /-

II. SITE NAME AND LOCATION
C 1 S'Tt N AUE tt.»e* convnan. Of MacfMn* Aimf OJ Ut,

Site /Ml

f, 1 o rr-. n h l c

09 COORDINATES LATITUDE LONGITUDE

-35_ Jj^- _JZ._D _£3. 5£ JLL. j

02 STREET ROUTE NO , OB SPEC4FC LOCATION IDENTIFIES

Democrat Road
04 STATE

TN

05Z1PCODE 06COUNTV O'COUNTY 08 CONG
COM DIST

38118 Shelbv !V 0?

1 C DIRECTIONS TO S.'6.(î 4Vi*»; f «vn /we *fpu**c ro«=

North en Ainva>, turn right on Democrat. 3 miles east of Democrat - Ai rwavs nte-cha^e
Turn left site on left. ' "c '

III. RESPONSIBLE PARTIES
Cl O'.VNEn lUwwf

City cf Memphis
oac iTY
Memphis

07 GPEnATOfl (» **own «no «r«/».i: tiom Qwnit,

09CI1Y

04 STATE

TN
05 ZIP CODE ce TELEPHONE NjMSEs

3C15 ' 9 C 1 1 52S-273C
06 STREcT ,'fî un**j m*»e r+va •*;.*•

1 G STATc

'. 3 T> PE CF OWSEFISHIF lOift:" on«

H A PRIVATE "I B FEDERAL:

H F OTHFR

14 CWNEaOPE^TOBNO^CAUCNONR^ c-c..,-,,,.̂ .,

MDS-H CA> YE'f
HO WAST

11ZIPCO-E 12 TELEPHONE NJMBES

( j

C C STATE ~D. COUNTY X - MUNICirA^

= Srn=,rcP-...,r,,. p-TCBCriTA/C-l • ' 7? C NONE

IV. CHAHACTERIZATIOr-1 OF POTENTIAL HAZARD
C 1 ON SITE INSPECTION BY (Cft«c» *: r.^ji oc i

X- YFC; n.Tf: g, ,1g ,R'j C A ERA C B EPACONTRA
[- N^ M!X.~H cAvTtAD L t LOCAL HEALTH OFFICIAL \

CONTRACTOR NAV5(S)

c: SiTE S:ATUSfCi«c«on« Cj VEAP.S O>- OFERA'ION

~ A ACTIVE X B. INACTIVE ^ C UNKXO'.TJ 1 959

CTOR 2 C STATE G D OTHER CCrvTTRACTOR
F OTHER COunt\

ISMCf,'

I 19^^ - UNKNCWN
BEawiNiYE*" EIO-.GVE<.=>

04 DESCRIPTION CF SUBSTANCES POS£:SLV PRESENT. KNOWN. OS AL-ECED

Former city garbage dump. Spillage and ground staining \vas evident from drums of ciese:
fuel, transmission l'Ju;d. motor oil. and antifreeze.

05 ^ESCHIPTICN C^ PClEI.'TiA. HAZARD TO EN ViRONMc'.- ArO OS PCPJ^ATIO'.

Site is a former landfi l l . Rusty-red leachate has been observed f jo \v in
N'onccnnah Creek.

V. PRIORITY ASSESSMENT
01 PPJORfTV FOB INSPECTION ,-c»»c« on.

r_ A HIGH
of Mutmout Ctinamont «oo v

(B MEDIUM C C LOW D. NONE

VI. INFORMATION AVAILABLE FROM
Cl CONTAC*

James McMmn F
03 Tc^£P*HON£ DUMBER

04 PERSON RESKXllBLc FOS ASLciSMEN"

Todd Steen
16 O^iAS.ZAT.GN

D^VVM

C~ TELEPHONE

EPA FORM 2070 1 2 ( 7 6i



POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 2 • WASTE INFORMATION

UDENT,F,CAT,ON

II. WASTE STATES. QUANTITIES, AND CHARACTERISTICS
0 1 PHYSICAL STATES (Cnrci u infi «*.,

LJ A SOL1C ;. i SLURRY
C B POWDER FINES .. F LIQUID
L. C SLUDGE G GAS

,: D oTtfcriir!0^___

02 WASTE QUANTITY AT SITE
fW»*i j'«i of ••*r* Q\ftnia<

TONS

CUBIC YARDS

NO OF DRUMS

03 WASTE CHARACTERISTICS ICMCI u mi lorn.

C A TOXIC IT E SOLUBLE
L B CORROavE C T WFtCTKXIS
Q C RADIOACTIVE n G FLAMMABLE
. ? D PERSISTENT LJ H. CNrTABLE

; 1 HIGHLY VOLATILE
; j. EXPLOSIVE
: K REACTIVE
. L INCOMPATIBLE
; M NOT APPLXiABLE

II. WASTE TYPE
CATEGCB1. SUBSTANCE NAME 01 GROSS AMOUNT C 2 UNIT OF MEASURE G3COMMENTS

SLU SLUOGE

OILY WASTE

SOL SOLVENTS UNKNd\VN
PSD PESTICIDES

occ OTHER ORGANIC CHEMICALS
ICC INCRGAN;C CHEMICALS
ACD ACIDS

BAS BASES

MES HEAVY METALS

IV. HAZARDOUS SUBSTANCES ,s. ,* *, o,™,, „.,,*.»,•, c,,.:,c*s »„«*.;
C2 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE'OlSPCSAL METHO" 05 CONCEN'RATiOS

U \KNO\VN

V. FEEDSTOCKS ,s..

CATEGORy 0' CEECSTDCK NAME CATEGORv C' FEEDSTOCK NAME C5 CAS NjMBES

PCS PCS

FTS

FOS FDS
FDS

VI. SOURCES OF INFORMATION ^

Files en Site / /Ml , Nashville Certral Office, Nashville, TN

EOAFORM < C 7 0 ' • 1 ( 7 - f I



-. _ POTENTIAL HAZARDOUS WASTE SITE
AtP/X PRELIMINARY ASSESSMENT
'̂ ^* ** PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

1. DENTIFICATION
0) STATE

TN
02 SITE M.XBCB

D 98072817^-

II. HAZARDOUS CONDITIONS AND INCIDENTS
01 K A GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED

02 C OBSERVED (DATE ___
04 NARRATIVE DESCRIPTION

X; POTENTIAL C *i i FTJn

Contamination of an aquifer from the landfill at facility is possible due to unlined
landfill. .

01 SB SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED

02 ~ OBSERVED (DATE.
NARRATIVE DESCRIPTION

_ | ;>£ POTENTIAL 3 ALLEGED

Leachate and runoff from site may contaminate Nonconnah Creek.

01 1. C CONTAMINATION OF A;3
03 POPULATION POTENTIALLY AFFECTED

02 Z OBSERVEDIDATE ___
04 NARRATIVE DESCRIPTION

~ ALLEGED

N/A

01 Z 0 FIRfEXPLOSlVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED

N/A

02 Z OBSERVED (DATE ^_
04 NARRATIVE DESCRIPTION

C POTENTIAL ALLEGED

. E DIRECT CONTACT
Co PCPULAT.ON POTENTIALLY AFFECTED

02 ;. OBSERVED (DATE __
04 NARnATTVE DESCRiPTiON

i POTENTiAL AOiGED

If site is not fenced.

0:X- ? CONTAMINATION OF SC!L
03 AREA POTENTIALLY AFFECTED 10

C2 17 OBSERVED ICATE ___
04 NARRATIVE DESCRIPTION

-i POTENTIAL C ALLEGE;

Contamination from landfill i; from leachate observed lea\'ing site.

01 L}£ DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED. .

02 '2 OBSERVED IDA'E ___
04 NARRATIVE DESCRIPTION

Z' ALLEGED

Possible contamination of an aquifer. Oni_ _pp;:cable if residents in area utilize
groundwater for drinking.

01 C M WORKER EXPOSURE/INJURY
03 WORKERS POTENTIALLY AFFECTED

N/A

02 D OBSERVED ;CATE ___
04 NARRATIVE DESCRIPTION

G POTENTIAL ALLEGED

01 ;X POPULAT.ONEXPOSURE/IfMJURY
03 POPULATION POTENTIALLY AFFECTED, " 2 - J .

02 ^ OBSERVED (DATE _
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

C~'v if site is readily accessible to Dublic.

tPAFOBM2Ci70 1 2 ( 7 . 8 I



— - ĵ. POTENTIAL HAZARDOUS WASTE SITE L

CVtRHL PRELIMINARY ASSESSMENT °'
^'fc~l ** PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS -I

II. HAZARDOUS CONDITIONS AND INCIDENTS iccm .̂
ni O J DAMAGF TO Fl ORA C' " OBSFFn/ET? (OATF . ... ) H PQTT
04 NARRATIVE OESCRtfTlON

N/A

01 r K DAJuU.r,F TO FAUNA 0? ~ OflSFRVFD (DATF ) ~ pnTf
04 NARRAT7\'E DESCRJP1TON /Mcwi.nMtKjo'u.cos

N/A

01 - l rrwTAuiNATv-vj OP FOOP r.HAiM n? -, OBSERVFD IDATF I r POTF
04 NARRATIVE DESCRIPTION

N/A

01 rXw UNSTARIF CONTAINMENT OF WASTFS C? ~ nRSFRVFD (DATT ) £J POTE

0^ Pnp l̂ ATTON POTFNTLAl 1 Y AFFECTFD 42^0 O4 NARRATP^F DESCRIPTinN

Unlined landfill

ni^T N DAUAriF Tfl flFFRITF PRfiPFRTY n? - ORSFR-JFn (DATF I VPOTr
04 NARRATIVE DESCRIPTION

Observed leachate leaving site.

DENTIF1CATION
STATE 02 SITE NUMBER

NT1AL D ALLEGED

NT>AL G ALLEGED

.NT1AL D ALLEGED

.NTtAL C ALLEGED

NTIAL ~ ALLEGED

01 r, O CONTAMINATION OF SEWERS. STORM DRAINS WrtTFs C? ~ OBSFR'.TD (DATF ) 17 POTENTIAL Z ALLE3ED
1 04 NA.-RATIVE DESCRPTiON

N/A
\ 01 ~ P tLLEGALAJNAUTHORIZED DUMPING
I 04 NARRATIVE DESCRIPTOR.

0; Z OBSERVED (DATE ~: POTENT1A!

N/A
C5 DESCRIPTION Or ANY OTHER KNOWN. POTENT.AL. On ALLEGED HAZAROS

III. TOTAL POPULATION POTENTIALLY AFFECTED:
IV. COMMENTS

V. SOURCES OF INFORMATION

Files c", s i te 'M l . Nas'r\'i;!e Centra! Office.Nashville. TN
L'SGS TcpcgraDTiic Mac - So'..t!'ie2st Memphis. TN tQ9

EPAfOPM ? O T O 12 I? Bl l



/rv/3,'
ti'-V V>- '.L, -x

^•f
: &.*•:

POTENTIAL HA2AF
^CPA PREUMINARY
^^ ^-* ** PART 1 • SITE INFORM A

1DOUS WASTE SITE S( UDE-NTIFICATION

ASSESSMENT /" 'jffnlq^w*** intT
T10N AND ASSESSMENT \^_ ' -J\^'O73- ^H^j ———

II. SITE NAME AND LOCATION

S^^'-Vop^;-:,-^
\l L • T\jv\£Ynpni-S Ir'

39C5O«DiNArES LATTTUDE LONGfTUCE

2.2 OH1 _/!'.'_ | _11* Ji '_£'. _

52 STBEz". aouTE .so.. CS SPEC.riC .OCAHCN iCENTiriEH

TV. / 'p 1l̂ ^oc r-afj n<y •
0*STATE OSiPCCCE 3SCCUNTY. QrcCoNTY i« CCNC

10 OIBECTIONS TC SITE :lar~, *~»~nm~~,~~, .

^h^fl^/ fttX"'^' /9w-J>W" •

IIL RESPONSIBLE PARTIES
01 OWNER <«.<•. ii.

33C.TY

07GPEHA.CR "^-"•"am "'•"•-'-•

C9CTY

o« STATE: os ZIP cao£ cs TELEPHONE .NUMBER
( 1

1 0 STATE 1 1 CP CCOE 1 2 TELEPHONE NUMBEfl

I. 1

: 3 TYPE OF OWNfeggHlP 'C«m •••

Z a. FHDEHAC
C F OTH6R:

C C. STATE "D.CCUNTY Z £. MUNICIPAL

C G. UNKNOWN

14 owNERVOPERATcn NOTIFICATION OM FiLE.-aiM>«Mi <
C A. RCRA3OO1 OATTE RECEIVED:————:———L. C 8. UNCCNTHCLLH3 WASTE STTS/eiPix* rcj« DATE =6Cc!VED: C. NONE

IV. CHARACTERIZATION OF POTENTIAL HAZARD
? ' G» SITE INSP6CTO

CĴ ES DATE .
3 NO

G • I / '
MOMrH OAT riA*

C 8. =?A CCNTBACTCH
Z E. LOCAL HEALTH OFFICIAL C F. OTH6H:
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INVESTIGATION REPORT
EPIC SITE # 10

MEMPHIS, TN

INTRODUCTION

On Tuesday, January 12, 1982 an investigation was conducted at the
subject site by Gene Oliver and Neal Strickland of Ecology &
Environment's Field Investigation Team. This effort was part of a
study prescribed under TDD r F4-8112-06 in order to finalize
dispositions on four sites in the Memphis area which had been inspected
and characterized previously by the ERA, Region IV, Enforcement
Division (1). This site was subsequently inspected on July 10, 19E1 by
Charles Till (ESD, Athens) and Gene Oliver (FIT) for the purpose of

samplina the reported leachete stream. No leachate was observed durina
this subsequent inspection, thus no samples were collected.

SITE DESCRIPTION

EPIC site # 10 is a veaetated field of approximately 10 acres located
just south of Nonconnah Creek directly across Democrat Road fro- the
National Guard airfield. The site is currently accessible to public
dumping and is littered with construction debris and household rubbish.
The site is reported to be a former municipal landfill and is located
in close proximity to the present active municipal l a n d f i l l .

The points of concern at this site are two deposits of 55 gallon
(approximately 10 drums each) which were discovered during a previous
inspection. The drums contained solid material which in some cases
appeared to be paint wastes. Some of this apparent paint waste was a
grey color commonly associated with military vehicles and eauioment.
Material from the drum deposit nearest Democrat Road was observed en
the ground surface.

Another concern at the site was a bank along a ditch paralleling
Democrat Road on the southern periphery from which colored leachate was
reportedly observed flowina durina the previous inspection conducted i-
1980. However, during this investigation the ground and ditch water
were frozen hard and covered by several inches of fresh sno^., and no
evidence of leichate was discovered by the investigators. Figure 1 is
a layout of the site and sampling locations. The reported leachate is
shown on this figure.

The investigators also noted gas vent pipes protruding from the
landfill surface near Nonconnah Creek and small elevated fissures in
the surface which were apparently emitting steam into the air. The
snow around the fissures was melted away and green grass was growing in
the soi 1 .

txl rnv inmmc



DISCUSSION OF RESULTS

General

Composite soil samples were collected in the immediate vicinity of each
of the two drum deposits. In the case of the drum deposit closer to
Democrat Road, actual contaminated soil was collected adjacent the
deteriorated drums (M10-CS-1).

The soil samples were analyzed at the EPA/Environmental Services
Division laboratory in Athens, Georgia for extractable organics,
purgeable organics, pesticides/PCR's/ chlorinated compounds, metals and
cyanide. The data from these analyses are included in Appendix A.
Summaries of the analyses are shown in Tables 1-4.

M10-CS-1

The only quantifiable concentration of an extractable organic priority
pollutant detected in this sample was b is (2-e thy lhexy l ) phthalate at
63,000 ug/kg. Estimated concentrat ions of ext ractab le organic
compounds signif icantly above the minimum detection limit of 6,000
ug/kg were established for (propanediyl) bis benzene,
phenylnaphthalene, quaterphenyl and two fatty ac ids (see Table 1).

Numerous extractable organic.compounds were detected in the sample at
a concentration below the quantifiable detection limit of 5000 ug /kg .
These included 12 priority pollutants (see Tab le 2).

No purgeable organic compounds were detected in the sample.

Pes t i c ide /PCB/CHC ana lys is detected PCB-1254 in the sample at a
concentrat ion of 10,000 ug/kg (see Tab le 3).

Metals analysis detected e levated concent ra t ions of several pr ior i ty
pollutant metals, including chromium (1432 mg/kg ) , copper (1000 m c / ' < c ) ,
lead (34,160 mg /kg ) , antimony (1300mg /ka ) , zinc (795 ma/kg) and
mercury (.05 mg/kg). Cyanide was also detected in the sample at e
concentrat ion of ^3 .9 ma/kg.

M10-CS-2

The sinole extracnable organic priority pollutant detected in this
sample at quantifiable level was associated with bis (2-ethylhexyl)
phthalate at 230,000 ug/kg. Estimated concentrations of extractable
organic compounds significantly above the minimum detection limit c^
6000 ug/kg were established for three fatty acids (see Table 1).

Numerous extractable organic compounds were detected in the sample at
concentrations below the quantifiable detection limit of 5000 ug/kc.
These included 14 priority pollutants (see Table 2).

Only one puraeable organic compound was detected in the sample.
Trichloroethylene was detected at a concentration less than the irinirum
detection limit of 9 uq/ka.



Pesticide/PCB analysis detected PCB-1262 in the sample at a
concentration of 18,000 ug/kg (see Table 3).

Several priority pollutant metals were detected including arsenic (28
mg/kg), chromium (24 mg/kg), copper (72 mg/kg), nickel (16 mg/kg), lead
(115 mg/kg), zinc (179 mg/kg), and mercury (.08 mg/kg). Cyanide was
also detected in the sample at 13.9 mg/kg.

The results of the organic analyses of both sample M10-CS-1 and
M10-CS-2 show the presence of many organic compounds. Most of these
compounds are associated with the wood preserving industry or are fatty
acids which occur in nature. There are, however, several compounds
found on the site which strongly indicate the presence of waste
materials. The most significant of these indicators is bis
(2-ethylhexyl) phthalate and PCB 1254 and 1262 which were detected at
both sampling locations.

Several metals, as well as cyanide, were detected in the sables w*iich
further indicates the presence of waste materials. The sample
collected near Democrat Road contained the Greatest concentrations of
metals but both samples showed evidence of waste materials.

METHODOLOGY

All sample collection, sample preservation and sample management
procedures used during this study were in accordance with the Water
Surveillance Branch Standard Operating Procedures end Quality Assurance
Manual, August 29, 1980 (Draft) (2). "All analyses of tne samples we*-e
conducted by the EPA Reaion IV, Laboratory Services Branch in
accordance with the Laboratory Services Branch Operations and Oualitv
Control Manual, March, 1981 (3) . *~
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UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/i\G
UG/KG
UG/KG
UG/KG
UG/xG
UG/KG
UG/KG
UG/KG
UG/KG
•M

i r



^

n

3NV(lHO~IHD IVDINIOIJ I') SJIJllU I l^MUD (II

T W C U I I A I U M T s « <nip<i<H>< 1 0 1
S'l/Dl AH (HriM HNO'J ( >i

"«J M) n inJ 'MNO) (^
JOM

i l M V A ' V l W f t ' l A V - V I '<
" I V I M . - U V W JO TIH.HS Hdd -iO "•) ') N 1 0 I A "J. t fi I I ,li I >S IfM-ll I 1

' l l w n Ml) I L'l HI "HI I HOil lMlk.1 3H1 SI 'H'H'MN " ) • < !
l l l f - ' J I 1 H 'HI J l l H / A ' W M V
l w V i ' l -HH 1)1 N M ( I M V SI

ss i"i :in oj two i j y si

\ ' I V I I I U W H - I I ( 1
i V C " W M 1 D V - I ( f
i vA n«r iov -x i - ^
ir-i t VH i is i-r 1 1

"HOT"'
~rtur"
In°51"

(Tub

JINS iuvt)_ad!ioNOiioiii:)vxS if
"ITny

T l f )

S I I IJO

n o n / n o / n o

not i ? i i / £ i / i o i

: nun

OH Ii '

3 ivo i r iO iS

nuns

nws

—noou"? F I I>
~nouo'^ -7 i< .

i (<•

BoiTB [ /1
"1IOOU*T

nour~
noor~
noar~

r • > ( • » ,
<<L IK.
t i v^

11 <
~noaa"i

noor
noor

| c,|-*,f((U • 'HI -|()(|V I'-lH

s 11 NO

• " • n i S l l l » *.
I ' 1 1 " I I ( I ) ( I I I ' l l

.1' ' H111 V < 11 1
( 'y I 0 I MOT J D f ' V I '( 1 II 1 -n") .1

(H1?I H(n:iOl»l f "r1 1 -t.'Jrl

( 1??I MO'lDnf.

( ^ v ^ i ^mnu-ii i P9,~' i ->. M
"JHii- v I "Mil

( ' iNVDf j I II iMH-l 'nUVl
jl'll- II 1 -l.t

D H H - V H H |v
V IX (Jell fit. IH I " I o JH

1(JA ^^ J() 1V n 1 M( l^i (
r.l >MIH J

3J v jlns f j v . i InSDdi, 4
VI 'III ' N'/ J Ti

VIM W TJV J'h
Oil'
Jill

1 III
-|nlll y 1 H 'H3 11 I "JlJ 'Jd' iu "In')

f i | f•| 1 ( |Sh

( J M

N1 : 'J l v 1S

0 I " UIS "I I r

Mil : « lH1h IT ) 'Hind

l - ' - D - D l i

S l H ,

il <;IHHU

: rid I i u i^,

I'lK '• A . 1 I J

1'ifinlS/TI O S / J ̂ 1 ^ l l [ (HS
c; 01 •' i nOH"-)fl ii l vil
frin imn Ofo sit

E S - ^ H I / I l ' ) i l l j / i n

( ^ / I o : 5 [ M 11



u

c

c

c
.

c

,

.

c

™*

^

^

I .

I'-'IIJM. r » : tv-b.3 PUOG K

•,UU.'i K : '-'1 MPH1 S LPIC S1H

i 1 I i : "F f'1'n | s

b, 1 /. 1 |UN : •< l t l -CS- 1
n
2. t L F . M K N T
a
•gl I vi \J
ni 'SKf 1C
I'lMOl •
Hf-U 1 UM

i-t ^ YLL HIM
C/H)M 1 UM
CU'f t i l . T
CM^OHJUM
CllPpi K
"Ul_ Y"UK"Nlj:l

H 1 (_ " F L
If All
AdT |*uilr
SI: L K '•! ! UM

T Mi
St l 'Ml IT |U-I

IF i.n'w HI"
1 1 r/. uiui'
1 H A L L llIM

VuflM) 1 IJM

Y I T w J U "
/I '1C
/ 1 ''C'llllUM

"K^CIMV
ALUM 1 Mill"
MoNG'NtSE
C A L C H'H
Mn Gut b I UM
lU'J'g

son i >JM
t t Y A " ! lllE
t.Si<e;S ins
Ijiiuni'iuw.nr X A V A L L N T
i 'K J|'., TUWK

I.EMF.Nf »: HxSK

n 1 0

S 1 A T l_ : IN

',

*(,
/.S
II
MA

cu
CO
C. : '
('.it
Mil

H !
Hi
SM
sr
SN
sw
TF
T l
TL
V
Y

^M
/K
Ml,
AL
M.J
r.A
'Hi

FF
Nn
C.N

ASbil
CF( ( ( , )

11

Four. TI

0 1 (I 7H
I) 1 0 0 3
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G / M ,
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/2?j H(,/l\i,
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ft IMtNS»G»
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CMFHJSt: ÎfLl̂ iL1___ COMPLETED _?/l/JJ____

>0'
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5) IJ-lloiiP d c t P C t e d ; numhpr IR d r t cc t l nn l im i t .

s T H A N V^L ut f, I vt n.
i\ H l* T H A N V A L H l - 11 I v
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'nl S I ' »| Oi'UMl 1, |Y| I K I Ht M
'¥-ij I! > < I ) S ' ) I I I ''K IMYI . M-1 |NE

iu.r'-U I OiLOiMlHI H{1 Mt
1 . i - l ' lCI ' t (moid II7KNF.
1 ,/. -u icm MiMiHENi'ENE
M I <-. ( r'-r.HLtH'OF t H Y L l L T U F . X
M» < MI n|_f):,or 1 MANE
i' I S , ._ -CHLIIUO I SOI'MUP CL » K
rl-'l I T x U S O l M -N-PP.UPYLAM |IJt
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HK Hi. CHI. O M O H U T AD u ME

" I S t f--( .n|.M»Oh I H O H Y ) MF Tu f t r JE
I SUP'Mi l /nu f

Hh ( ,.( 1. 1 iirui; YLI .Ot ' f Mini) I LNL
r'-O'l O '^OHhi 'M I HAL LNt
hi. r ' I LCM I H Y| f H\_
ALI ' ' JHMl HLNt
1 1 1 M( i nrL I'M! HAI. A 1 1
r ' .w - l i I 'II (MOIOI.Ut 'Nt
r' •*•-!. I M I 1 ''0 IDI.Ut NL
••-C M| OXiJI'Hf N Yl. PHtNYL L1HKK
t L l io i 'V Hi.
Ul l T l ' Y l . ^ H T H A L l i T t

1 • rf -i) I *'!<)• NY I D r o w n / |nK ^^
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I 3 - » < H 1 Y | .
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i I H^

iior,/,fiit n t T t c T t n w i i
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. ') 1

< UN 1T S

__NA__UG/KG
__HA__UG/KG
_5_noni)__UG/KG
_5pOQU__Ufi/Kii

UG/KG

J't J.PJJQU ___ Ufi/KG
_5{1.00U ___ Uli/KG
_5000U ___ Uij/KO
JJl̂ QU ___ UG/KG
JJ)QOU ___ UG/KG
jpgoii _ UG/KG
j_oo.oi! __ UI>/KG

U(' /hG

_ _ ' j / K G
. ftnn

SAMPLE HLCElVF . l ) ( l ) »T t (» T

SAMPLE S T A U I I U A T E ^ T iME

SAMI'LK STuPlDAlt. d. IlMK)

t " f l -b W ( . u . I V
A i HF ij. /A

IE) : 01 /10 /M i? l < ? c ? 7

: ni/ I d/»? 1 1 j u

O U / U U / O O 0
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d-M I 1 1'UPnKUUL
PKF'nOL I G C / M S )
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••-MI TPOPHENOL
* Mti lMlMF
d i hy.'ti'P??.enaj)!] thy l^rie^

liexadncanolc acid _______________ __
li ij ptjt <l P c o no.lc_ a c .Id __ _____________ __

IJG/Kli « ___________
f,.'l _NA______UG/KG -' ___________

fl'l F S T 1 M A I E D MINIMUM D E T E C T Hi.i I ] M | T OF" J

: _ i y _ ^ COMi'Lt lFU .

J 4 6 1 V _
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J9Ubl _
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I D ) F < E N / o ( H I FLUOHANTHEME AND/UK F I E N Z O I K I F L U O ^ A N T H E N E
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B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE 7

CONFERENCE MEMORANDUM

U.S. ERA BVWST Project 52012.009
Democrat Road Landfill BVWST File
Meeting with Laura Morrisson (BVWST) and December 26, 1991
Victor Blix (BVWST) on December 12, 1991.

Recorded by: Victor Blix \]

According to Ms. Morrisson, the Democrat Road Landfill site is located
on property owned by the Memphis/She Iby County Airport Authority. This
information was obtained by Ms. Morrisson during a field reconnaissance
to the Memphis area on October 28, 1991.
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RCRA Notiliera List

Reference 8
S t a t e : TN Region IV Merge Database I B . 13.09 1 1 / 1 3 / 9 1

Facility/ID Contact - Name
Leg- Dist

DELTA INDUSTRIAL COATINGS INC LYNCH
TND086935152 Facil.: 5700 COMMANDER DRIVE

Mail: PO BXO 444

DELTA MATERIALS HANDLING LEWIS ROBERTS
TND987768942 Facil.: 4480 HUMBOLOT HWY

Mail: 4676 CLARKE ROAD

DELTA MATERIALS HANDLING, INC. LEWIS ROBERTS
TNO982131989 Facil.: 4676 CLARKE RD.

Mail: PO BOX 18903

ULLLIXt (JHLUK PkJ.NiE.ki;, J.NU . PAVLLJE JOHN
TMD982171167 Facil.: 7104 CROSSROADS BLVD

Mail: 7104 CROSSROADS BLVD

DEMCO INC JOHNNY COX
TND981754930 Facil.: CORBIN HILL ROAD

Mail: 11B ROBERTSVILE ROAD
—— =>

ARLINGTON
ARLINGTON

JACKSON
MEMPHIS

MEMPHIS
MEMPHIS

7104 CROSSROADS
BRENTWOOD

COALFIELD
OAK RIDGE

DEI4BO SCRAP MATERIALS INC THEODORE LIPUAN
TND03487Q7QO Facil.: 821 W COLLEGE STREET PLILASKI

Mail: P(j 30n jo 7 PULASH

DEHNISOM MACHINE SHOP KLEEN SAFETY
TND052106226 Facil.: 809 WHITEHALL

Mail: 809 WHITEHALL
JACKSON
JACKSON

DENT CLEANERS HCONTFIRST HCONTLAST
TND097910798 Facil.: 2617 BROAD MEMPHIS

Mail: 2617 BROAD MEMPHIS

DEPT. OF PUBLIC WORKS, DIV. Or EQUIPMENT DOUG MENSER
TND982124968 Facil.: 941 EAST TRINITY LANE

Mail: 750 SOUTH 5TH STREET

DEROYAL INDUSTRIES DEBRA MANNING
TND987774775 Facil.: 200 DEBUSK LANE

Mail: 200 DEBUSK LANE

DESOTC HARDWOOD FLOORING COMPANY JIM PARKER
TND007023575 Facil.: 97"> SLEDGE AVENUE

Mail: PO BOX 40895

NASHVILLE
NASHVILLE

POWELL
POWELL

MEMPHIS
MEMPHIS

- rnone

(901) 867-9000
TN
TN

(901)795-7230
TN
TN

( 901) 795-7230
TN
TN

( 61b) 48:)- / 1 1 1
BLVD TN

TN

(615)482-4446
TN
TN

( 615) 363-3593
TN
TN

(901) 286-0010
TN
TN

( 615) 961- 1 152
TN
TN

( 615) 259-7412
TN
TN

( 615) 938-7828
TN
TN

( 901 ) 774-9672
TN
TN

Motif. Date 1----- Facil. Type ------
ITSD GEN TRNS BBL REC

09/30/86 - SOG -
38002 SHELBY CO.
38002

07/10/90 - LOG -
38116 MADISON CO.
38115

02/20/90 - SOG
38183 SHELBY CO.
38183

Ui/l'U/B9 - bUli -
37027 WILLIAMSON CO.
37027

12/22/86 - - TRNS
99999 MORGAN CO.
37830

08/18/80 - LOG -
38478 GILES CO.
36476

09/30/86 - CEG -
38301 MADISON CO.
38301

05/02/86 - -N-
38112 SHELBY CO.
38102

12/12/89 - SQG
37206 DAVIDSON CO.
37206

11/29/90 - CEG
37949 KNOX CO.
37849

11/19/90 - SQG
38174 MARSHALL CO.
38174

D E S O T O INC
T N D 0 0 5 4 4 1 1 8 3 Facil . : JUDD RD

Mail: PO BOX 5038

HARLEY WEATHERLY
CHATTANOOGA
CHATTANOOGA

(615)698-2581
TN
TN

08/18/80 - -H-
37406 HAMILTON CO.
37406
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FINAL
Site Inspection Prioritization

Report
Democrat Road Landfill

Memphis, Shelby County, Tennessee
TND980728174

WasleLAN N" 03967

1.0 Introduction

B&V Waste Science and Technology was tasked to conduct a Site Investigation
Prioritization (SIP) for the Democrat Road Landfill in Memphis, Shelby County,
Tennessee. This study was performed under the authority of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and
the Superfund Amendments and Reauthorization Act of 1986 (SARA).

The SIP will update the Preliminary Assessment conducted by the Tennessee
Department of the Environment and Conservation (TDE&C), on October 21, 1985,
and the Field Investigations of Uncontrolled Hazardous Waste Sites report conducted
by Ecology and Environment, Inc., on March 5, 1982, which were performed prior
to the implementation of the revised Hazard Ranking System. Sources of
information used in this evaluation include EPA CERCLA file material, as well as
documentation generated during a target survey. The Tennessee Division of
Superfund, Memphis field office, as well as Region IV EPA's Environmental Services
Division and TSCA were contacted for updated information on the landfill (Refs. 1,
2, 3, 4). The SIP will quantify the threats posed by the site and provide sufficient
documentation in order to decide on the appropriate future course of action.

2.0 Site Description and History

The Democrat Road Landfill, located in southeast Memphis, Shelby County,
Tennessee, occupies approximately 65 acres of land on the north side of Democrat
Road, 1 mile east of the Airways interchange. The Nonconnah Creek floodplain
borders the site on the north, and Democrat Road borders the site on the south



(Figure 1). The site was used by the City of Memphis from 1959 to 1968 as a
municipal landfill (Rets. 5, 6). Figure 2 details the site layout. Presently the site is
owned by the Memphis/Shelby County Airport Authority (Ref. 7). Part of the former
landfill is paved and used as a rental car lot (Ref. 8). The surrounding area is
primarily a commercial and residential district. The geographical coordinates are
35°04'15" West latitude and 89°58'11" North longitude (Ref. 9). In addition,
Democrat Road Landfill is not a RCRA-listed site at the present time (Ref. 10).

The hazardous material associated with this site is unknown. Spillage from drums of
antifreeze, motor oil, transmission fluid, and diesel fuel have been noted. Also,
household garbage has reportedly been dumped at this facility. The amount and
concentrations of all material in this landfill is unknown (Ref. 5).

The Site Investigation (SI) being updated was completed by Ecology and Environ-
ment, Inc., on March 5, 1982. During the SI, two composite soil samples were
collected from soil around drums to determine if contamination is present onsite.
Chromium, copper, lead, aluminium, and iron are a few contaminants of concern that
can be attributed to the site. A background, or control sample was not collected
(Ref. 6). Sample results are presented in Table 1.

3.0 Groundwater Pathway

3.1 Hydrogeologic Setting

The Democrat Road Landfill is situated in the Gulf Coastal Plain physiographic
province of western Tennessee. The Gulf Coastal Plain is characterized by gently
rolling to steep topography which is dissected by flat-lying alluvial plains along
streams which drain the region. The facility lies on the Nonconnah Creek alluvial
plain just south of the creek. The site is at 250 feet above sea level (amsl)(Ref. 9).

The Memphis area is located in the north central portion of the Mississippi
embayment, a broad structural trough or syncline that plunges south along an axis
that parallels the Mississippi River. About 3,000 feet of unconsolidated clastic debris
has been deposited since the beginning of the Cretaceous Period (Ref. 11). Geologic
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TABLE 1

SOIL SAMPLES
1982 SITE INVESTIGATION

ANALYTICAL DATA
DEMOCRAT ROAD LANDRLL

MEMPHIS, TENNESSEE

Organic Compounds

Bis(2-Ethylhexyl)pnthalate

(Propanediyt)bis benzene

Phenylnaphthalene

Ouaterphenyl

PCS-1254 (Aroclor 1254)

PCB-1262 (Aroclor 1262)

Inorganic Compounds

Arsenic

Barium

Cobalt

Chromium

Copper

Cyanide

Molybdenum

Nickel

Lead

Antimony

Strontium

Titanium

Vanadium

Yttrium

Zinc

Mercury

Aluminum

Manganese

Calcium

Magnesium

Iron

M10-CS-1
(ug/Vg)

63,000

12.000JN

7.500JN

6.300JN

10,000

ND

(mg/kg)

100U

288

358

1,432

1,000

43.9

576

SOU

34,160

1,300

25

372

43

25U

795

0.05

6,000

1,400

7,700

3.600

110.000

M10-CS-2
(ug/Vg)

230,000

ND

ND

ND

ND

18,000

(mgAg)

28

122

6U

24

72

13.9

6U

16

115

12U

19

289

33

9

179

0.08

13.300

715

3.600

2.600

21,100

J - Estimated value
N - Presumptive evidence of material
U - None detected; number is detection limit
Source: Ref. 6



formations in the Memphis area dip and thicken westward toward the axis of the
syncline. These formations consist predominantly of clay, silt, sand, and gravel
deposited in marine, lagoon, or fluvial environments. During Pleistocene glaciation
the landscape was covered by a thick layer of loess which makes up the present land
surface.

The average annual precipitation for Memphis is 50 inches, and the mean annual
lake pan evaporation is 40 inches, yielding a net annual precipitation of 10 inches
(Ref. 12, pp. 13, 63). The 2-year, 24-hour rainfall for the area is 4 inches (Ref. 13).

As discussed in this report the stratigraphy is based on: previous investigations,
available published cross sections, published well log data, and the Shelby County Soil
Survey. This literature indicates that the following units exist beneath the facility, in
descending order: five feet of soil, 43 feet of alluvium, loess, and fluvial deposits, 60
feet of the Jackson-Upper Claiborne confining clay unit, 800 feet of the Memphis
Sand, 250 feet of the Flour Island confining unit, and 200 feet of the Fort Pillow Sand
(Refs. 14, p. 8, Plates 1, 4, Table 2; 15, Sheet 65, p. 22).

Most of the facility is underlain by soil classified as Falaya silt loam. This is a
somewhat poorly drained, very silty, nearly flat soil which forms along alluvial plains
near creeks. The surface layer is brown, friable silt loam. The soil extends to a
depth of 60 inches. Underlying the southwest quarter of the facility is soil classified
as Grenada silt loam. These soils form on hillsides, with 2 to 8 percent slopes.
These soils are well drained and in some cases the soils have undergone severe
erosion (Ref. 15, p. 22).

The Democrat Road Landfill is located on the Nonconnah Creek alluvial plain, and
is directly underlain by alluvium and fluvial deposits. The Gulf Coastal Plain was
blanketed by a 20 to 50 foot thick deposit of loess during Pleistocene glaciation.
However, the loess deposits have been thinned and possibly removed due to erosion
along Nonconnah Creek. Pleistocene fluvial deposits generally underlie the loess in
upland areas or alluvium in lowlands. The fluvial deposits are older Mississippi River
terrace deposits which were deposited in present day uplands. Fluvial deposits in the
region range from 0 to 100 feet in thickness. Thicknesses vary because of the
erosional surface at both the top and base of the unit. Fluvial deposits consist



primarily of unconsolidated sand, grave! and minor clay lenses (Ref. 14, p. 7).
Typically, the sand and gravel is cemented with iron oxide that forms thin layers of
sandstone or conglomerate in the lower sections of the fluvial unit (Ref. 14, p. 7).
The combined fluvial/loess thickness is approximately 43 feet in the vicinity of the
facility. (Ref. 14, Table 2).

The Eocene Jackson-Upper Qaibome clay unit underlies the fluvial deposits. This
unit is comprised of the Jackson Formation and the upper part of the Qaiborne
Group, which includes the Cockfield and Cook Mountain Formations (Ref. 14, pp.
6-8). The Jackson Formation generally consists of fine sand or sandy clay. The
Cockfield Formation consists of interfingering fine sand, silt, clay, and local lenses of
lignite. The Cook Mountain Formation consists of clay and local sand lenses. These
formations have been grouped together as the "Jackson-Upper Claiborne." They act
as one hydrogeologic confining unit preventing the groundwater in the surficial
deposits from migrating downward into the Memphis Sand. The Jackson Formation
occurs only beneath the higher hills and ridges in the north Memphis area; therefore,
the confining unit consists predominantly of the Cockfield and Cook Mountain
Formations (Ref. 14, pp. 6-8). Due to lithologic similarities the Jackson, Cockfield,
and Cook Mountain formations cannot be differentiated in the subsurface of the
Memphis area, including the subsurface beneath the site. The thickness of the
Jackson-Claibome confining unit is variable. In the vicinity of the site the thickness
is approximately 60 feet; however, the unit is discontinuous, thin, and possibly absent
in other areas of Memphis (Ref. 14, pp. 6-9, Plate 1). Based on well logs the
Jackson-Upper Claiborne confining unit has been shown to be relatively thin or
possibly absent at three locations within a 5.5 mile radius of the facility (Ref. 14,
Plate 3). One-half mile to the south the confining unit is comprised of 32 feet of clay,
the confining unit is 5 feet thick 5.5 miles to the west, and 6 feet thick 4 miles to the
mortheast (Ref. 14, Plate 1).

The Eocene Memphis Sand, also called the "500-foot" sand by some authors,
underlies the Jackson-Claiborne confining unit and occurs beneath the entire
Memphis area. The Memphis Sand consists of a thick body of sand that includes
subordinate lenses of clay, silt, and lignite at various horizons, and ranges in thickness
from about 500 to 900 feet. Beneath the facility, the sand is estimated to be
approximately 800 feet thick (Ref. 14, Table 1, 2). The Memphis Sand is thickest in



the southwest and thins to the northeast. The top of the Memphis Sand unit beneath
the facility is approximately 108 feet below land surface.

The Paleocene Flour Island Formation underlies the Memphis Sand. This confining
unit consists primarily of silty clays and sandy silts. The Flour Island Formation acts
as a lower confining unit for the Memphis Sand, and ranges from 200 to 300 feet
thick (Ref. 14, p. 8). In the vicinity of the facility the Flour Island is approximately
908 feet below land surface.

The middle sand unit of the Paleocene Wilcox group, the Fort Pillow Sand, underlies
the Flour Island Formation. This sand ranges from fine sandy textures to coarse sand
and ranges in thickness from 150 to 300 feet in the Memphis area (Ref. 14, Table 1).

Formations beneath the site which are capable of yielding potable water to wells
include: the alluvium, loess and fluvial deposits, the Memphis Sand and the Fort
Pillow Sand. The surficial aquifer consists of the saturated portions of the alluvium,
loess and fluvial deposits. The altitude of the water table in the surficial aquifer is
about 215 feet amsl, or 45 feet below land surface (Ref. 14, Plate 2). The estimated
hydraulic conductivity of the surficial aquifer ranges from 1.0 x 10"3 cm/sec to 1.0 x
10"2 cm/sec (Ref. 16, p. 29). In areas of Memphis the surficial aquifer is capable of
yielding up to 50 gpm. This aquifer is undoubtedly tapped for domestic supplies in
rural areas; however, records of these wells do not exist. In Memphis all residents
have access to public supply.

The predominant source of groundwater in the Memphis area is the Memphis Sand
aquifer. The Memphis Sand is confined above by the Jackson-Upper Qaiborne and
below by the Flour Island confining units. The estimated hydraulic conductivity of
the Jackson confining unit is 1.0 x 10'7 to 1.0 x 10'5 cm/sec (Ref. 26, p. 29). The
elevation of the potentiometric surface for the Memphis Sand in the vicinity of the
site is approximately 155 feet above mean sea level or 95 feet below land surface
(Ref. 14, Plate 3). The hydraulic conductivity of the Memphis Sand is about 1.0 x
10"2 cm/sec (Ref. 11, p. 47). Recharge to the Memphis Sand aquifer occurs predomi-
nantly through infiltration of precipitation in outcrop areas 30 to 60 miles east of
Memphis. Seepage from the overlying surficial aquifer and the Mississippi River also
contribute to the recharge of the Memphis Sand. Recently contamination of the



Memphis Sand has been detected in the Memphis area. Contamination of the
Memphis Sand from surficial sources is possible because of the discontinuity of the
Jackson-Upper Claiborne confining unit, along with heavy pumping of the water
supply wellfields, and interconnection of aquifers through improperly cased wells
(Ref. 14).

Underlying the Flour Island Formation is the Fort Pillow Sand. This unit is the
second principal aquifer and it supplies about 10 percent of water used in the
Memphis area. Hydraulic conductivity of the Fort Pillow is about 1.0 x 10'2 cm/sec
(Ref. 11, p. 47).

United States Geological Survey Water Resources Investigation Report 90-4092,
Hvdrogeologv and Preliminary Assessment of the Potential for Contamination of the
Memphis Aquifer in the Memphis Area. Tennessee discusses the hydrogeology of the
Memphis area and outlines the Jackson-Upper Claiborne confining unit (Ref. 14).
The top of the confining unit is indicated beneath the facility at approximately 48 feet
below land surface with a thickness of approximately 60 feet (Ref. 14, Table 2).
Parks (1990) states that in the Memphis region, the Jackson-Upper Claiborne
confining unit is locally thin and locally absent and may contain sand windows that
could provide pathways for contaminants to reach the Memphis aquifer. Evidence
which documents the downward migration of groundwater from the surficial water
table aquifer to the Memphis aquifer includes (Ref. 14, pp. 1, 2, 34-37):

• Confining layer absence (locally).

Hydraulic head differences between the water table aquifer and the
Memphis Sand aquifer.

• Local water table surface depressions.

Long-term declines and reduced seasonal fluctuations in water table
observation wells.

Stream water loss.

Carbon-14 and tritium concentrations present in the Memphis Sand aquifer
indicating recent leakage occurring.

Water-quality anomalies in the Memphis Sand indicating downward leakage.



Volatile organic compounds present in the Memphis Sand aquifer.

3.2 Groundwater Targets

Potable water within 4 miles of the site is supplied by Memphis Light, Gas, and
Water Division (MLGW), a blended municipal system operating eight separate
wellfields and serving 206,652 connections. The nearest wellfield to the facility is the
Alien wellfield, located 2.7 miles to the northwest (Refs. 9, 17, 18). The Sheahan
Wellfield is approximately 3 miles to the northeast of the facility. The portions of the
Alien and Sheahan wellfields within 4 miles of the site provides potable water to
approximately 130,872 people (Refs. 9, 17, 18, 19). Wellfields in the MLGW system
may potentially serve more than the listed number of persons because the entire
system is blended. Although it is probable that there are some private wells located
within a 4-mile radius of the facility, all residences have access to municipal water
(Ref. 20). The nearest known well is a MLGW well located 2.7 miles to the west
(Refs. 9, 17, 18).

Groundwater flow in the surficial aquifer is northward toward the Nonconnah Creek.
Some groundwater from the surficial aquifer most likely discharges into the creek
(Ref. 14, Plate 2). Groundwater flow in the Memphis aquifer is to the northwest
toward the Alien wellfield. Volatile organic contaminants have been found in
groundwater from the Memphis Sand aquifer from the Alien wellfield (Ref. 14). This
implies that some form of natural or anthropogenic hydraulic connection, between
the surficial and Memphis aquifer, exists. Sandy zones ("windows") in the Jackson-
Upper Claiborne confining unit, or improperly cased wells could act as conduits.
However, the source and the migration pathway have not been identified (Ref. 14).

4.0 Surface Water Pathway

Surface water from the landfill migrates overland spilling either into an intermittent
stream on the west side of the site or a perennial stream on the east side of the site.
Both streams flow north approximately 400 feet spilling into Nonconnah Creek which
has an average flow rate of approximately 107 cubic feet per second (cfs) (Refs. 9,
21). The pathway then runs approximately 7 miles west draining into Lake McKellar.



From Lake McKellar, the path extends approximately 7 miles west feeding into the
Mississippi River where the 15 mile surface water pathway expires (Ref. 9). The
Mississippi River has an average flow rate of approximately 580,000 cfs (Ref. 21).
There are no surface water intakes along the surface water migration pathway (Ref.
22). The Democrat Road Landfill is located within a 100 year floodplain (Ref. 23).
Leachate from the site has been observed flowing both south towards Democrat
Road and north toward Nonconnah Creek (Refs. 5, 6).

Sensitive environments found along the surface water migration pathway include
several federally endangered species. These are the Bald eagle, Wood stork, Indiana
bat, Arctic peregrine falcon, and the Turgid blossom pearly mussel (Refs. 24, 25).
Although no commercial fishing has occurred in the Mississippi River or its tributaries
since 1985 due to a Tennessee fishing ban, recreational fishing still takes place
despite warning signs (Ref. 26). Arkansas and Mississippi have never participated in
a fishing ban (Refs. 26, 27). Fishing occurs on the Arkansas side of the Mississippi
River. In addition, no wetlands are identified along the surface water pathway, nor
within a 0.5 mile radius of the site (Ref. 9).

5.0 Air and Soil Exposure Pathway

The Democrat Road Landfill is now paved and therefore soil and air exposure is
minimal. The total population within the 4 mile radius of the site is 159,867. The
populations within 0-0.25, 0.25-0.5, 0.5-1, 1-2, 2-3, and 3-4 mile radii of the site are
5, 0, 5,394, 23,715, 64,824, and 65,934, respectively. The nearest residence is Vi mile
north of the facility (Refs. 9, 28). The closest school is 1 mile northwest of the site
(Ref. 9). The closest individuals are 5 onsite workers (Ref. 8). The facility is fenced,
and therefore not accessible to the public (Ref. 5).

As mentioned previously, the federally listed endangered species that are known to
inhabit Shelby County include the Indiana bat, Bald eagle, Arctic peregrine falcon,
and the Wood stork (Refs. 24, 25). There are no wetlands within a 4-mile radius of
the site (Ref. 9).



6.0 Conclusion

The Democrat Road Landfill site was re-evaluated to access the threat posed to
human health and the environment and to determine the need for additional
investigation. From the information gathered in the study of the Democrat Road
Landfill, further action is recommended. The groundwater pathway is the primary
concern at the site due to the large number of groundwater users in the area. In
addition, the soil exposure pathway is of concern due to the presence of contaminants
at or near surface level and the ranges of several federally endangered species that
are found within 4 miles of the site.
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Shelbv County, Tenn., and are as high as 4 /O feet
above sea level in southwestern Fayette County
TenTJ Maximum local relief between the Gulf
Coastal Plain and the Mississippi Alluvial Plain
is about 200 feet along the bluffs in northwestern
Shelby County.

The Mississippi Alluvial Plain is flat lying
and is characterized by features of fluvial deposi-
tion such as point bars, abandoned channels, and
natural levees. Land-surface altitudes are as low
as 180 feet above sea level on the banks of the
Mississippi River in extreme northwestern De-
Soto County, Miss., and as high as 230 feet above
sea level adjacent to the bluffs in southwestern
Tipton County, Tenn. Maximum local relief
commonly is not more than 10 or 20 feet, except
where the Mississippi Alluvial Plain is built up
above flood levels by man-placed fill.

HYDROGEOLOGY

The Memphis area is located in the nori-
central part of the Mississippi embaymem, a
broad structural trough or syncline that plunges
southward along an axis that approximates the
Mississippi River (Gushing and others, 1964).
This syncline is filled with a few thousand feet of
unconsolidated to semiconsolidated sediments
that make up formations of Cretaceous and Ter-
tiary age. These formations dip gently westward
into the embayment and southward down the
axis. Overlying the Cretaceous and Tertiary for-
mations in many areas are the fluvial deposits
(terrace deposits), loess, and alluvium of Ter-
tiary^) and Quaternary age. Descriptions of the
post-Wilcox Group geologic units and their
hydrologic significance in the Memphis area are
given in table 1.

Table l.—Post-Wikox Group geologic units underlying the Memphis area
and their hydrologic significance

[Modified from Graham and Parks, 1986]
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Hydrogeologic units considered in this structure would be needed to correlate the u:±5
report (discussed in descending order of age) on the many geophysical logs available for wells
are: (1) the alluvium and fluvial deposits that and test holes drilled in the Memphis area. Such
comprise the shallow water-table aquifers, a study is beyond the scope of the present inves-
(2) the Jackson Formation and the Cockfield tigation. For the Gulf Coast Regional Aquiier-
and Cook Mountain Formations in the upper System Analysis (GC RASA) investigation
part of the Claibome Group that comprise the (Grubb, 1984), however, the Jackson, Cockf eld,
Jackson-upper Claiborne confining unit, and and Cook Mountain Formations were correk:ed
(3) the Memphis Sand that comprises the Mem- and mapped regionally in the subsurface of west-
phis aquifer. Hydrogeologic sections showing era Tennessee and the occurrence of these urits
the principal aquifers and confining units in the was extended into the Memphis area (Parks and
Memphis area are given in figure 2. Carmichael, 1990a,b). From the GC-RASA

work and additional observations made during
The alluvium occurs beneath the Missis- the present investigation, some generalizations

sippi Alluvial Plain and alluvial plains of streams can be made concerning the occurrence of these
draining the Gulf Coastal Plain (fig. 1) and con- units,
sists primarily of sand, gravel, silt, and clay. The
unit generally consists of fine sand, silt, and clay The Jackson Formation, which was once
in the upper part, and sand and gravel in the thought to comprise most of the thickness of the
lower part. The alluvium ranges from 0 to 175 confining unit separating the water-table aqui-
feet in thickness. It commonly is about 100 to fers from the Memphis aquifer, occurs only
150 feet thick beneath the Mississippi Alluvial beneath the higher hills and ridges in the north-
Plain and less than 50 feet thick beneath the ern part of the Memphis area. Based on
alluvial plains of major streams draining the Gulf geophysical-log correlations, this unit consists
Coastal Plain. The alluvium supplies water to generally of fine sand or sandy clay and ranges
many domestic, farm, industrial, and irrigation from 0 to about 50 feet in thickness. The Jackson
wells in the Mississippi Alluvial Plain. Formation (Tennessee, Kentucky, and Missouri)

and the Jackson Group (Mississippi, Arkansas.
The fluvial deposits occur beneath the Louisiana, and Texas) overlies the Cockfield

uplands and valley slopes of the Gulf Coastal Formation (Yegua Formation in Texas) and Lc

Plain (fig. 1) and consist primarily of sand, part of a thick regional confining unit for the
gravel, and minor clay lenses. Locally, the sand Cockfield aquifer (Hosman, 1988). In the MCJT
and gravel is cemented with iron oxide to form phis area, the Jackson Formation is included b
thin layers of ferruginous sandstone or conglom- the upper part of the Jackson-upper Gaiborr
erate in the lower or basal parts. The fluvial confining unit
deposits range from 0 to 100 feet in thickness.
Thickness varies because of erosional surfaces at The Cockfield Formation occun in ti
both the top and base of the unit. The fluvial subsurface in most of the Memphis area,exten
deposits provide water to many domestic and ing eastward at places nearly to the approxima
farm wells in rural areas of the Gulf Coastal eastern limits of the Jackson-upper Gaibor
Plain. confining unit (plate 1). The Cockfield Forn

tion consists of interfingering fine sand, silt, cl
Because of the lithologic similarities of the and local lenses of lignite. The unit ranges fr

Jackson, Cockfield, and Cook Mountain Forma- 0 to about 250 feet in thickness. In most of
lions and upper part of the Memphis Sand, a Memphis area, the formation is an erosic
detailed study of the stratigraphy and geologic remnant, and the original thickness is preser

^yi&
';?:';t£ r̂i\*^- . ,. ------̂ -:-:̂ ^^^^^^
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Table 2.—Tliichiess of the Jackson-upper Claibomc confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Continued
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2.—T!iickness of the Jackson-upper Claibornc confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area-Continued
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50

137
40
22
41

103

Clay
bed
top

^ ^

• •
..

118
203
150

164

129

124
193

158

179

176
166
--
..

166
149

101
107
--
..
83

--
127
111

144
--

T32

108
- -

Clay
bed
bot-
tom
. .
. .
. .
..
--

..
240
306
264

196
.-

242
..

158
333

292
..

289
..

301

264
- -
--

254
239

182
194
-.

95

170
123

289
- -

176

220
- -

Clay
bed
thick-
ness

. „

..

..

..
• -

..
122
103
114

32
..

113
-.
34

140

134
..

110
..

125

98
--
-.
88
90

81
87
--
- -
12
..
--
43
12
--

145
••

44
--
52
--

Aggregate
thicknesses

of
clay beds

13
30
36
83
62

0
140
144
211
149

85
181
205

58
246

182
94

172
185
187
126
106

86
100
107

107
119
63
97

102

68
55

104
180
50

137
R4
22
03

103
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Table 2.--T)iichicss of (He Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Continued

fym*wf, '•

•ffi&ttfb''. • Sh:P-93
$?W&rf'- Sh:P-94
ft$yil/.-.'' Sh:P-98
'Jwiyfe-' Sh:P-l03
B̂ijiji'v ' Sh:P-113
V,"̂?''' Sh:P-114
iv'.k-.1';1.."' Sh:P-1t5
M&y*;/- sh:P-1l6
£$&'•''••' Sh:P-l17
%%,',£•:•: sh:P-ii8
.vtf.̂ .y.- Sh:P-143
$*'.'•'.':', • Sh:o-l
ififa'i.]- Sh:0-7
'̂ fy »'.;'•'. Sh:Q-B
îj-J'.-;-, •;.:. Sh:Q-ie
.?$;'!•('£;•.•• Sh:Q-2l
'i '*$'•'{'}''"''• Sh:0-22
'•'4w''ti'' Sh JO-23
'('!'*}**• . Sh:0-24
.̂JSĴV-'::'.1.. Sh:Q-27
•̂ TtiP?1! Sh:o-30
•i'r-'rVX' '':'«• Sh:Q-34
'N;:.'f;.;.Vr.ti" Sh:Q-39
'!£?£':••• sh:o-42
•-.l/V'i:' .Y Sh:Q-68
t *l"ir* : !••'••*>'$•(?.&..' Sh:0-74
•JjXjiif.Hji'J Sh:Q-82
''^'^\- Sh:0-88
'̂f/i'. sh:c-89
£%£'•;;•• sh:a-9o
?($$•']•• Sh:0-l24
vfvii ''•'• .'.' Sh:0-125
•iWij-)';1. . Sh:Q-130
•'••̂:'!;>. 6h:H-5
!il'>y,':-:

'•$%'$*' Sh:R-8

•1v'tfsi£>-;' Sh:R-9
'(•'ifii'?'-1-'1' sh:R-lo
'•̂Jr!$:K' Sh:R-l5
&&$.vV Sh:R-21
«Mr sh=n-22

Lati-
tude

350831
350913
351435
350927
351439
351449
351327
351411
351409
351458
351058
350900
350940
350901
350909
351215
351144
351138
351315
351216
351113
351055
351128
351127
351155
351223
351326
350733
350737
350749
350822
350817
350835
351350

351141

351248
350B41
351239
350913
350843

Longi-
tude

0895656
0895739
0895300
0895950
0895722
0895641
0895658
0895748
0895709
0895747
0895739
0894822
0894504
0895113
0895153
0895127
0895044
0895207
0895150
0895103
0895145
0895206
0895130
0895105
0895142
0895221
0895046
0894825
0894856
089505B
0895003
0095035
0894994
0694425

0894411

0894053
0893940
0893943
0894338
0894240

Alt!-
tude

279
248
312
258
301
232
292
290
245
265
229
330
313
270
260
295
305
283
281
288
295
273
309
309
281
295
322
262
259
247
273
250
320
395

372

375
375
342
305
370

Base of
water-
table
aquifer
88
78
67
86
72
46
43
51
38
58
50
66
40
32
48
90
81
66
27
65
78
93
81
78
49
82
60
41
31
54
33
37
56
35

34

40
56
26
46
42

Base of
Cook
Mountain
Formation

191
171
266
246
287
209
268
270
205
294
258
103
101
144
121
210
136
166
205
166
185
171
152
145
130

154
163
118
49
58
60
66
81
252

174

121
56
112
59
98

Thickness
of

confining
unit
103
93
199
160
215
161
225
219
167
236
208
37
61
112
73
120
55
120
178
101
107
78
71
67
81
72
103
77
18
4
27
29
25
217

140

81
0
86
13
50

Clay
bed
top
88
98
106
152
116
101
A3
140
112
168
68
66
40
80
40
107
81
86
123
65
78
154
81
120
82
97
85
50
31
54
33
37
56
54
171
68
142
57

54
46
42

Clay
bed
bot-
tom
105
171
122
246
138
209
80
160
205
294
88
103
101
144
121
210
136
186
205
166
91
171
95
145
130
108
102
118
49
58
60
66
81
70
252
80
174
121

112
59
98

Clay
bad
thick-
ness

17
73
16
94
22
108
37
20
93
126
20
37
61
64
73
103
55
100
82
101
13
17
14
25
48
11
17
68
18
4
27
29
25
24
81
12
32
64
..
58
13
56

Clay
bed
top
181

174
..
166

142
204
..
--
192
--
-.

--

-.
-.
-.
•-
140
--
120
--
--

112
142
--
--
--

--
--

126

86
--
--

..
--

Clay
bad
hot-
torn
191
..
266
-.
287

268
270
--
-•

258
.-
--
.-
--
..
--
..
•-
--
185
--

152
--
--

154
163
--
• -
--
..

--
152

106
--
--
--
--
..
-•

Clay Aggregate
bed thicknesses
thick- of
ness clay beds

10
--
92
--

121
..

126
66

--
66
--
--
--
•-
-.
--
--
•-
--
45
--
32
--
--
42
21
--
-•
--
--
--
--
26
--
20

--

--
•-

27
73
108
94
143
108
163
86
03
126
BO
37
61
64
73
103
55
100
82
101
50
17
48
25
48
53
38
68
18
4
27
29
25

131

64
64
0
58
13
SO
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Table 2.—Tliickness of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Continued

Well
No.

Sh:R-23
sh:R-24
3h:R-25
Sh:R-26
sh:R-28
Sh:R-29
Sh:R-30
Sh:T-6
sh:T-7

Sh:T-13

8h:T-16

Sh:T-17

3h:T.18
Sh:U-l
Sh:U-5
shrU-12
Sh:U-l9
Sh:U-22

Sh:U-29
3h:U-4B
Sh:U-49
3h:U-52

Sh:U-54

3h:U-55

3h:U-56
Sh:U-5B
sh:u-59
Sh:u-eo
sh:V-4
3h:V-7
3h:V-9
3h:V-10
Bh:V-18
3h:V-l7
8h:V-24

Lati-
tude

350846
350811
350737
351402
350848
350835
350811
351505
352040

352213

352044

351747

352127
352113
352057
351705
351603
351737

351556
352114
352023
352038

352034

352036

351907
352024
352009
352027
352044
351544
352012
352010
351904
351850
352227

Longi-
tude

OB94355
0894244
0894342
0893935
0894316
0894341
0894309
0900322
0900154

0900056 .

0900249

0900329

0900107
0895706
0895727
0695320
0895840
0895749

0895859
0895727
0895627
0895708

0895345

0895334

0895709
0895257
OB9S253
0895232
0895219
0894616
0895038
0695030
0604900
0894935
0005043

Alti-
tude

340
330
270
285
360
315
325
290
400

400

355

330

391
284
266
238
242
300

242
267
251
257

265

265

292
265
265
292
283
270
273
271
203
202
375

Base of
water-
table
aquifer
48
45
31
31
34
48
40
165
09

90

102

92

75
60
79
92
73
60

71
74
50
54

74

96

60
66
97
68
76
27
60
63
61
63
69

Base of
Cook

Mountain
Formation

114
110 ,
70
92
87
107
120
326
420

454

398

448

450
216
232
180
207
228

194
152
155
198

212

218

230
174
164
204
205
177
222
105
164
180
362

Thickness
of

confining
unit
66
65
47
61
53
50
60
161
321

364

296

356

375
148
153
68
134
166

123
78
105
144

130

120

170
108
67
116
127
150
162
122
103
117
293

Clay
bed
top
48
45
31
31
34
48
60
296
99
209
328
123
367
112
344
110
305
120
154
172
92
105
. 98
171
109
80
82
102
174
74
192
137
204
178
66
97
148
78
27
150
116
04
120
255

Clay
bad
bot-
tom
114
110
78
92
84
107
120
326
120
219
420
166
454
150
398
159
323
146
216
232
180
118
109
226
194
152
155
114
198
94
212
150
216
230
174
164
204
110
72
222
144
134
160
362

Clay
bed
thick-
ness
66
65
47
61
53
59
40
30
21
10
92
43
87
38
54
49
18
28
62
60
68
13
11
55
85
72
73
12
24
20
20
13
12
52
108
67
50
32
45

72
20
40
60
107

Clay
bed
top

--

..

..
136
288
..

228
--

321

182
385
368
--
--
..

130
124
..
--
--
..
124

152

166
.-
--

--

160
124

150

--
--

Clay
bed
bot-
tom

--

..

..
206
296
..
262
--
337
..
243
448
450
--
--

207
166

--
--
.-
158
-.
166
..

1B2
- -
--

..

..
205
177
..

1B5

..
--

Clay Aggregate
bed thicknesses
thick- of
ness clay beds

;:
--

.-

.-
70
10

34
--
16
-.
61
63
84
--
-•

77
42

--
--

34

14
--
16

--

--

45
S3

35

--

66
65
47
61
53
59
40
30

203

164

108

191
112
62
60

88
90

108
85
72
73

70

54

41
52

108
67
56
77
00

72
fi3
40
60
107
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Table 2,-TJiichiess of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area-Concluded

'"• —• - • i i- • H «_——— ,-• . — mf—————«™ »- • ^»» • MM T" I- " -^™^ • • •• • ' • »•* . i ' — m-f " i ^i m~* '• i in •«

Well
No.

Sh:W-3
Sh:)V.7

Sh:W-13
Sh:W-18
Tp:E-3

Lati-
tude

351750
352026

351939
351923
352641

Longi-
tude

0893943
089440S

0894130
0894228
0894721

Alti-
tude

279
322

320
364
441

Base of
water-
table
aqulfar
49
31

42
44
102

Base of
Cook

Mountain
Formation

66
202

147
216
411

Thickness
of

confining
unit
17
171

105
172
309

Clay
bed
top
49
31
102
84
44
160

Clay
bad
bot-
tom
66
44
202
147
113
194

Clay
bad
thlck-
neis

17
13
100
63
69
34

Clay
bad
top
..
49
..
..
124
338

' Clay
bad
bot-
tom
..
60
..
..
216
411

' Clay '
bed
thlck-
nasa
..
11
..
..
92
73

Aggregate
thlckneaiaa

of
clay beds

17

124
83
161
107

352517 0894124 405 55 296 241 210 296 66 SB



Table 2.-T)\ickncss of the Jackson-upper Claibornc confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area-Continued

Well
No.

Sh:J-30
-Sh:J-41
— .Sh:J-47

Sh:J-49

Sh-.J-so
Sh:J-59

— Sh:J-62
Sh:J-65
Sh:J-7l
Sh:J-74
Sh:J-83
sh:J-84
sh:J-104
Sh:J-111
sh:J-il3
sh:J-l15

_ Sh:J-119
Sh:J-127

\sh:J-129
>*Sh:J-l33

Sh:J-138
Sh:J-144
Sh:J-166

•*6a:K-13
Sh:K-16

.. -*Sh:K-23

Sh:K-28
__>6h:K-29

i-' —— 5h:K-31
Sh:K-33

": Sh:K-72
'•:: Sh:K-7B
:" Sh:K-8l
;'': 6h:K-98
?.": 8h:K-99
""• ' V

'•V. ShtK-104
^V . Sh:K-108
3J/i ' Sh:K-109
•It,';' ShtK-114
M'. sh:K-li5

Lati-
tude

350711
350723
350508
350611

350411
350402
350459
350232
350206
350022
350319
350536
350537
350503
350449
350553
350521
350438

350353
350653
350148
350053
350611
350541
350523
350647

350111
350258
0̂143
350545
350509
350024
350103
350633
350627
350151
350153
350532
350205
350560

Longi-
tude

0900107
0900213
0900459
0900344

0900416
0900513
0900330
0900249
0900212
0900117
0900144
0900627
0900145
0900132
0900136
0900223
0900204
0900136

0900640
0900119
0900702
0900708
0900205
0895902
0695601
0895420

OB95905
0895929
~BBB5-557~
0695925
0895553
0895827
0895719
0895438
0895533
OB95340
0895259
0895553
OB95341
0895547

Alti-
tude

315
275
230
280

241
241
223
303
295
303
280
243
240
280
272
295
260
245

290
300
300
280
278
295
293
320.

\
320T
271

—— 317 ~
275
252
350
380
313
265
300
295
258
302
273

Base of
water-
table
aquifer
97
49
94
75

54
104
45
94
97
65
45
160
62
114
65
101
96
40

103
B8
84
96
100
80
55
112

36
SB
zr
65
44
36
44
83
92
32
24
66
21
92

Base of
Cook

Mountain
Formation
238
248
226
277

187
189
183
205
165
140
167
197
202
240
174
262
180
168

249
310
242
204
210
224
206
220

150
94
52
210
150
172
184
176
118
37
74
194
47
170

Thickness
of

conf Inlnfl
unit
141
199
132
202

133
85
138
111
60
75
122
29
120
126
89
161
82
128

146
222
158
108
110
144
151
108

114
36

' 55
145
106
138
140
S3
26
5
50
128
26
78

Clay
bed
top
109
82
94
112
220
104
104
45
94
97
72
45
168
117
114
85
101
112
40
88
103
.,88

162
136
130
117
55
112
204
88
58

•~ 57
65
44
36
44
128
105
32
24
66
21
92

Clay
bed
bot-
tom
238
116
106
141
243
187
189
76
132
100
140
95
186
202
126
174
119
180
57
168
160
164
242
204
210
224
110
136
220
117
94. 5jJ_

102
150
66
86
176
118
37
74
84
47
102

Clay "
bed
thick-
ness
129
34
14
29
23
63
85
31
36
11
66
50
18
65
14
69
1B
68
17
80
57
76
80
68
80
107
55
24
16
29
36
25
37
106
30
42
48
13
5
50
18
26
10

Clay
bed
top

185
154
149
260
-.
..
89
145
115

112

140
--

131

65
..
180
230
. ,

..
132
161

123

110
„

85
99
. .
.-
_ _

119

132

Clay
bed
bot-
tom

248
226
189
277
-.
_ ,

183
205
165

144

240
--

262

79

249
310
. .

206
198

150

210

172
184
_ .
-.
_

194

170

" Clay ' '
bed
thick-
ness

63
72
40
17
-.
..
94
60
50

32

100
..

131

14

69
80
. .

74
37

27

100
..
87
85
. .
-.
..

75

38

Aggregate
thicknesses

of
clay beds

129
97
86

109
63
85
125
96
61
60
82
16
85
114
89

149
68

111
126
156
60
68
80
107
129

77
56
36 «:
"25"
137
106
117
127
48
13
5
50
93
26
48



only beneath the higher hills and ridges in the
northern part. The discontinuous and intercon-
nected sands of the Cockfield Formation con-
stitute a regional aquifer in some parts of the
area of occurrence in Tennessee, Kentucky, Mis-
souri, Arkansas, Louisiana, Texas (Yegua For-
mation), and Mississippi (Hosman, 1988). In the
Memphis area, the Cockfield Formation consists
predominantly of fine sediments and lacks the
thicker, coarser sands present in other areas.
Consequently, the formation is included in the
Jackson-upper Claiborne confining unit. A few
domestic wells in the Memphis area are screened
in sands in the Cockfield Formation.

The Cook Mountain Formation occurs in
the subsurface of most of the Memphis area,
extending eastward to the approximate eastern
limits of the Jackson-upper Claiborne confining
unit (plate 1). The Cook Mountain Formation
consists primarily of clay, but it locally contains
varying amounts of fine sand. The formation
ranges from about 30 to 150 feet in thickness, but
it is commonly about 60 to 70 feet thick. The
Cook Mountain Formation is a regional confin-
ing unit overlying the Memphis Sand in Ten-
nessee, Missouri, and northeastern Arkansas and
the Sparta Sand in Kentucky, southern Arkansas,
Louisiana, and Mississippi (Hosman, 1988). In
the Memphis area, the formation is the most
persistent clay layer in the Jackson-upper
Claiborne confining unit.

The Memphis Sand occurs in the subsur-
face of all of the Memphis area. Eastward from
the approximate eastern limits of the Jackson-
upper Claiborne confining unit (plate 1), the
eroded upper part of the Memphis Sand directly
underlies the alluvium and fluvial deposits. The
Memphis Sand consists primarily of a thick body
of sand that includes subordinate lenses of clay
and silt at various horizons and ranges from
about 500 to 900 feet in thickness. The Memphis
Sand (and its equivalents) is a regional aquifer in
Tennessee, Missouri, Kentucky (Tallahatta For-
mation and Sparta Sand), and northeastern

Arkansas. The Memphis Sand is equivalent to
(in ascending order) the Tallahatta Formation,
Winona Sand, Zilpha Clay, and Sparta Sand of
northern Mississippi and the Carrizo Sand, Cane
River Formation, and Sparta Sand of southern
Arkansas (Hosman, 1988). In the Memphis area,
the Memphis aquifer provides water for most
municipal, industrial, and commercial supplies.

Thickness of the Confining Unit Overlying
the Memphis Aquifer

The thickness of the Jackson-upper
Claiborne confining unit and aggregate thick-
nesses of clay beds in the confining unit thicker
than 10 feet are shown in plate 1. Tnis map was
prepared by interpretation and correlation of
236 geophysical logs made primarily in test holes
for water wells or through the casings of obser-
vation wells and abandoned water wells. These
logs were selected from a file of more than 500
electric and gamma-ray logs made by the USGS
in the Memphis area from the early 1950's to
1989. Most of the logs in the file were examined
during this investigation. Because many of the
geophysical logs were made in test holes drilled
at MLGW and industrial well fields, the logs
used for making the map were selected on the
basis of well spacing and, when a choice could be
made, on the basis of the quality of the log.
Through the years, wells were drilled on some
MLGW well field lots to both the Memphis and
Fort Pillow aquifers or to replace wells in the
Memphis aquifer to about the same or greater
depths. Thus, the file may contain as many as
three logs for wells on the same well lots. In
addition, lots in MLGW well fields are common-
ly about 1,000 feet apart, necessitating a further
selection of logs based on well spacing for the
scale of the map. Interpretive information from
the geophysical logs used to prepare the map
showing the thickness of the Jackson-upper
Clafborne confining unit and aggregate thick-
nesses of clay beds in the confining unit thicker
than 10 feet (plate 1) are given in table 2.



E X P L A N A T I O N

DA VIS MEHPH.S LWHT.WS AMD WATER
— DIVISION WELL FIELD

POTENTIOMETRIC CONTOUR—Shows
altitude at which water level would
have stood In tightly cased wells.
Dashed where approximately located.
Hachures indicate depression.
Contour Interval 10 feet.
Datum Is sea level

WELL FOR WHICH WATER LEVEL
MEASUREMENT MADE IN THE
LATE SUMMER-FALL 1988 WAS
USED AS CONTROL—Number Is
altitude of waler level, in feet
above sea level

175

Sh:0-l79 waL REFERRED TO IN THE TEXT

119

5 MILES

5 KILOMETERS

9CM5'
35-15

L
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MORTONfc

AfcLORY

SHEAHAN

LIGHTERMAN



fkk I
DEPARTMENT OF THE INTERIOR
! GEOLQGICAL_SURVEY

DAVIS

10

Sh:J-119

EXPLANATION

MEMPHIS LIGHT, GAS AND WATER
DIVISION WELL FIELD

AREA- WHERE THE CONFINING UNIT
IS THIN OR ABSENT

INDUSTRIAL SPILL OR WASTE BURIAL—
Number refers 1o siles listed in
table 6

LEAKY UNDERGROUND STORAGE TANK

ABANDONED OR INACTIVE WASTE DUMP
OR LANDFILL

WELL IN THE WATER-TABLE AQUIFER

W.ELL IN THE MEMPHIS AQUIFER

WELL REFERRED TO IN THE TEXT

5 MILES

5 KILOMETERS

3515!
sons*



o

m
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DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

DAVtS

200 —

198

Sh:P-99
233

24O

35" IS

EXPLANATION

MEMPHIS LIGHT, GAS AND WATER
DIVISION WELL FIELD

AREA OF NO SIGNIFICANT SATURATED
THICKNESS

WATER-TABLE CONTOUR—Shows
altitude of water table. Dashed
where approximately located.
Hachures indicate depression.
Contour interval 20 feet.
Datum is sea level

WELL FOR WHICH WATER-LEVEL
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CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES

HYDROLOGY OF AQUIFER SYSTEMS IN THE
MEMPHIS AREA, TENNESSEE

By J. II. CRIH», P-C. P. Sun, and D. J. NTMAM

ABSTRACT

Hi* Uempbla area aa deacrlbed In thla report comprlaea about 1.300 aqoai*
mile* at tbe- Iflaalaalppl embayment pan of tbe Gulf Coaatal Plain. Ttu> are* U
underlain by aa moch aa 8,000 feet of MdUneota rang Ing In age from Cretac*ouc
through Quaternary.

In, 1900, ICO mgd (million ((lions per day) of water waa pumped from th«
principal aquifer*. Municipal pump*(a accounted for almoat half of tbla
amount, and Indualrlal pumpage a little mor« than half. About M percent of
the water tued In Ibe area la derived from tbe "000-foot" aand, and moat of th*.
remainder la from the "1,400-fool" aand; both aanda are of Bocene •(a. A amall
amount of water for domeatlc uae la pumped from the terrace depoalU of
Pliocene and Plelafocene ace.

Both tbe "WO-fool" and tbe "1.400-foot" aanda are artenlan aquifer* except
In the aoutbeaalern part of tbe area; there tbe water level In wella In tbe "000-
foot" aand U now below to* overlying confining clay. Water levela In both
aquifer* hava declined almoat contlnuoualy alnce pumping began, bnt UM rat*
of decline ha* locrvaaed rapidly alnce 1MO. Water-level decline In tbe "1.400-
foot" aand ban been leaa pronounced alnce 1066.

The conea of depreaalon In both aquifers have expanded and deepened aa a
reault of the annual Incrtoaea In pumping, and an Increaae la hydraulic gradlenta
haa Induced a greater flow of water Into the area. Approximately 130 mgtl
entered tbe Uemphla area through the "DOafoot" aand aquifer In I860. and. of
Ihla amount. M mgd originated aa Inflow from tbe eaat and about 75 mgd waa
derived from leakage from the terrace depoalU, from tbe north, aoulh, and weat
and from other aourcea. Of tbe water entering the "1.400-foot" Band, about
0 ingd waa Inflow from tbe eaat, and about half that amount waa from each of
th* Berth, aonth, and weat direction*. The average rate of movement of water
outalda tb« an* of heavy withdrawal* la about 70 feet per year In tbe "000-
foot" aand aad about 40 feet per year In the "1,400-foot" aand. Tbe average rata
of depletion of atorage In each aquifer iluce pumping began la about 1 mgd.

Uoat of the recharge to tbe "500-foot" and "1,400-foot" aanda orcur* In out-
crop areaa about SO-HO ml In eaat of llemphl*. Also, water leaka front tbe ler-
raca deponlta to the "&OO fixit" Hunil In «nme placMi. and tliere may be aome
leakage from ulreauis where the foudiilng rlay U thlu or !• hrrarbml by faulla
or alreama.
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Tho r | i i n l i l j r of w«t<r from Lxjlli Ihe l > r l m l | > a l «i | i i lfern Is Tery good. Iron,
i i i rU in dluiidt-. «nd li/dr»c«n Kulf ldr are (be only eoimlltuenlM found In uude-
k i r u l . l H quinf l l l ta . U'«lrr from Ihr terror* depoalUi In hard but generally con-
I U I I I K It-** Iron iud mrbun dioxide Lb«n water from «ltb*r of the principal
• i lu l f f m

Tim l iy i lmi i l l c (baracterliUc* of bo(b aqulfera were determined bj pumping
MiM M i n i liy ipi'l/lnf tbe knowledge of the ftolofy of lb« area ; tbrne ilnmcl«r-
I . H I M ludlrate tbat (bo a<julferu ar« capabUt of producing mure water than In
mrri'ully l*luj puin|>ed from then. Tb« "600-faol" Mnd will produce more
\MI|IT |»r unit decliue of water l«r*l than will the "1,400 -foot" ««ud. Ttiere
o | i |« im lo ln> no ruiiou wbj IU* d«T»lop»**t of wil«r nup|>lle< from Inxh
u > i i ] i f f r n nbould not continue, but well *p«ciac will rcmilo I factor wblcb could
mfc, [ future UevelopuieDt. Ore*Ur wall ipaflof wlU tend to prolunc the tu«ful
l i r e uf • well «nd the agulfen.

INTRODUCTION

In 11)00, industrial and municipal aupply wells in the Memphis area
pumped itlxjiit 150 million gallons of water a day. Pumping has
increased continuously since 1898, the earliest dale /or which records
are ava i l ab l e , and the rute of this increase has accelerated greatly
sinca 1940. Decline of water levels has accompanied incrnaBes in
t in ; pumpuge, and in 11)^8 t l i e city of Memphis begun a program of
|K-r i (xJ ic water-level measurements to determine ways to reduce the
ru t e of decline. The U.S. Geological Survey \vus requested to assist
in l lus study, and a cont inuing cooi>ei-ulive program of investigations
\ \ ; i b U-gun in 1940. Eurly investigations showed the need for pro|xr
s j iuc i i ig of wells, which lius been practiced to the present t ime.

POKP08K AKD SCOPE OF IlTvTtSTiaATIOW

Tho present investigation was started in 1958 as a quan t i t a t ive study
of the two principal aquifers that supply water to the Memphis area.
The objectives were to delineate these aquifers, evaluate their hydraulic
i IKIiu( ter is t ics , show the relat ion between pumpago and \ \u le r - l eve l
change, and determine the fu t - io rs ulit 'cting the econoinicul develo[>-
nicnt und use of ground \ \ n i c r . The study \vus bused part ly on the
premise that the questions povil hy Kuzuiann (1914, p. 17-18) must
l)o i inswcred as completely us possiblo to provide for orderly develop-
ment mid management of t l i u ground-water resources. '1'hese <|ues-
l i i i i i s MI» re|H-iiteil und ills* ii-v->cil in 11 tu concluding seel ion of I his r\'|)ort.

\ \ r <. iLco i ib i - - , l i -dof (1) de l inea t ion of the 'T.OO foot" and "1,-KM) fool"
• . .mil- , by u series of subsmfacu contour m:ips liayd on d i i l l o r s* logb
i n n l geophysiral logs of \ \ells , ( -J) c i i l lec t ion of water level records
f n i i n u network of nlxiii t . l.»0 oliM'i \nl K I I I wells, .r>5 of w h i c h were
r i | i i i | > j > f i | \ \ i t h i i u l o m n t i e i ccordci ^, ( I I ) | ) i epiu i i l ion nf contour mups
b l u i w i n g w u l e r levels and ( l i e i imounl o f \ \ u l e r - l e v c l d u c l i n u in Ihu
",'iiiu fool" snl id , (1) unnly.M's of p u m p i n g loin of w e l l s in both i i i p i l -
r . - i « -

HYDIUH.OtiY, A Q U I K t l t H Y h T K M S , M t M l ' I l l H A I l t A , TKNN. 03

through cucb acp i i f e r In-foro deve lopmen t iM-gun und d u r i n g I'Jtl",
(0) prepuralion of a ground wider budget for the " r > ( X ) - f < x > l " Hand,
based on 1900 records, und (7) inventory of g round wiitcr w i t h d r a w a l
and study of its relation to water- level doclinn.

LOCATION AMD GENERAL FEATURES OV THJl ABEA

The Memphis area (f ig. 1), about 1,1100 square miles in this report,
includes all Shelby County und parts of Kuyclto and Tiptou Counties,
Tenn., and contiguous purls of Arkansas ami Mississippi. The urea
is near the center of the upper ha l f of the Mississippi eanbayment in
the Gulf Coastal Plain.

The climate of the Memphis urea is warm and humid, having hot
summers, mild wintei-s, and a frost-froe period of about 230 days
between hitu Mairh und early November. The average animal
temperature is G1.9°F; t.ho hottest month is July, which has an aver-
age temperature of H1.1°F; ami the (-oldest month is Jajiuary, which
has an average lejii|>erttture of 41.ST.

The average annual r a i n f a l l Memphis (fig. 2), based on an 80-yeur
period of record (1872-19(JO), is 48.18 inches. The m a x i m u m a n n u a l
ra infa l l recorded was 70.85 inches in l!).r)7, and tho m i n i m u m wus ;10.,M
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2.~Uri|>k i»u«l prtclplUIUi • ( UdUpliU. Trim

UK lic» in 1941. Tho wi't be a son usually begins in lu te November and
i - n i l - , 111 Apr i l . K u m f u l l al Moscow and Ib)liv*r (fig. 1 ) in I In1 outcrop
or rethurgo »reu of the principal aquifers, is s l ight ly greater t h u n
t h a t i n ( I n - Memphis Qi«a.

Tin: Memphis area (lig. 1) consists mostly of a gently rolling up-
l a n d r ang ing in e levat ion from about I(X) feel in t i n - eastern part of
Shelhy ( 'oiinly to uhout i!(K) feet on (lie a l l u v i a ] p l a in of the Mississippi
KIVIT. The m a x i m u m topographic rel ief is about 200 feel, but the
local re l i e f of ind iv idua l topographic features seldom exceeds 40 feet.
Tin: upland urea is terminated by a bluff 50 to 150 feet high along (he
eastern margin of llio a l l u v i a l p la in of I he Mississippi Kiver. This
v i i l u i t l l y Hut plain, winch is approximate ly 210 feet above sea level, id
about .'t miles wide along the eust .side of (ho Mississippi Uiver except
in the v i c i n i t y of Memphis; at Memphis the river Hows along the base
of the b luf f .

Tho principal streams t h a t drain the Memphis urea are (he Wolf
and IxOosuhulchie Rivers und Nonconnuh Crock, all of which flow
noi (li northwestward and discharge. into the Mississippi Kiver. These
streams have wide flood plains that arc generally adequate to accom-
modate flood waters during the rainy reason. Same sections of tins
channels of these and smaller t r ibutar ies have been artificially deep-
ened for moro effective drainage, of the lowland areas. In the. past
all three major streams have (lowed throughout the year; however,
in i c c e i i t years Nonconiiuh Creek was dry in its lower reach for short
periods dur ing tJie dry season from July lo Octoltcr.

.Memphis is a large i n d u s t r i a l center ; the p r inc ipa l i n d u s t r i e s pro-
d i n e h a i d w o o d l iun lxT und co t ton and associated products. The
M i i i i ' i l n i ( 'ha iuber of ( 'ominei ce reported 7(i.r> i n d u s t r i e s in M e m p h i s
( l ! i . . S .'•!>) i ' -0 of w h i c h l i u v e t h e i r own w a t e r - s u p p l y wells . More
t h a n h a l f the to ta l g round- wa te r puinpage from (he area is from lhea«

H Y D K O U H J Y , A U U I K K l t H Y S T K M S , M K M I ' I I I S A I ( I - : A , T K N N . (),)

The. I960 U.S. Census shown that llio populat ion of Memphis and
Shelby (bounty has approx imate ly doubled since. 193d. The :
census figures are ua follows:

H «/ ifonpAii and Hktlby County, Ten*.

1U30 - _ . _ . . - _ _ _ _ _ _ _ _ - - . - - _ _ . - - - _ _ - . _ . . - - - . 2S3.143 8Oa,482
1»40 . . . . . . . .______-----____.- . . . . - . - . - . 202. M2 858,200
1USO _--„..-________ _ - _ _ . . - _ _ _ - . - - _ . - . - SIM, 012 482.808
1UOO _____-.... . .-.___---... . . .-_..___ 4B7.B24 027.Q1U

PBJKVIOnS 1MVSSTIQATION8

The earliest reports describing the geology and the ground-water
resources of (he Memphis ureu were by Suliord (18(>9, 181K)) and Glejiii
(190*i). Wells (1931) described the artesian water supply of Mninpliis
and, in a Biilwexpient. report (11)1(11) , the. g round -wa te r resources of
West Tennessw), inc luding a more detailed discussion of g r o u n d - w a t e r
conditions in llio Memphis area. Sine*) the In-ginning of the coopera-
tive program in 1940, progress reports have been published by Kuz-
mann (1944), Sclmeidor und Gushing (19-18), and diner and Arm-
strong (1958).

Regional and local studies relating to the, geology of tho Memphis
areu were made by Fisk (1944), Cuplan (1954), Steams and Arm-
strong (1955), and Stearns (1957).

Rocords of water levels from 193C through 1955 have been re-
|M>rted by the U.S. Geological Survey (issued a n n u a l l y ) . Karl ier
measurements were i«|>orted by Wells (1931,1933).
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WELUJTJMBERINQ BYBTKM

Kiguro 3 i l l u s t r a t e s tbo standard system for numbering wislls in t l i i a
n- |K>rt . Kach \voll nmnlwr consists of of throe units: (1) an abbrevia-
t i o n of ( l ie mi mo of the county in which tlio well is located; (2) rv
Id ler designating the 7'^-niinut* topographic quadrangle, or ?'/_>-
n i i n u t e quadrunt of a 15-minute quadrangle, in which the well is
lociilttd; and (3) u tiuinlter generally indicating tlio numerical order
in which (he wells were inventoried.

Tim index map (f ig. 'A) shows Lh« 15-ininute lo|>ogiaphic quad-
rangles of the U.S. Army Corps of Engineers that include Shelliy
County nnd adjacent areas described in this report. The example,
\ \ c l l Sh : l ' -7(>, is in Sliclby County, in the northwest quadrant (7'/2-
n i i i i u l e quadrangle designated "I"') of (hn l l a r t l r l t 15-minuto
quadrangle and is identified as well 76 in (lie numerical sequence.

11YI)II(II.O<1V, Aqil lKKH BYhTKWS, MKMI'MIB A K K A , TtNN. (37

nili lOPOGHM'MlC QDAOWAfKiltS
«JMyv«» IHM I I V > 4 J N ( 1 . J HAMIMI I ( 19*» 11

MWM I A H | (1W,|, N' t H r .Ot l l lRvt lK (1MB) W.

t(HNANl<J (IV44) H't •* J lRKt l f ) ( |Vb^|

>( | |A | )A ( IV4N) NW. 10 M)UIN4,HW1 | I iM> I )

(*A*<V»« | ) V * » I ) il'/, il MAW)f< ( I9S4) W',,
4(Mt"»its t i y«> i j

In (h i f l ipport lh« county d f s i ^ i m l i o n "Sli" IH on iUlcd in fi
Wnll ni i iul iois in n d j o i n i n g counl ic.s in Teniu'SM'c u ic , pi ccu'cdod hy the
county abbreviation. Wclhi in ad jo in ing Sluu-s aro not i i im i lxM wl.

At Memphiti, the Mpjuplu.s Light, (ias, and Wulor I l i v i . s i o n many
years ago established l l io i r own we l l -n in i ibc r ing system. According
to this plan, blocks of numbers were assigned for the city'a five existing
wull lields (pi. 1) und other blocks of numbers were reserved for
future well fields. The block assignments uru as follows:

1 40..-.-
60 DO.. __

100 14l».-._
150 1WI ....

Listed b
those (hat
the letters
ruplaccmei
reference,
Division o
assigned b

01,

1 A
2 ........

5 ........
B..........
«A. .......

7 ........
7 A . . . . -_ . .

M A .
10........

I D A . .....
11. . _ - . _ . .
1 1 A _ _ _ . . .
12.....---

13...--..-

14. .......
1 4 A . .....
15. . . - . . -_

I 'arkwiy Iflcl
Rlieahin fleli
Alien Field
Ulur«lli>nt-uui

(abandoned

ulow aro city
lave l>ecii wi
"A," "11,"

it wells for
the wells ow
ro lihlcd Itel
r the U.S. Cle

.su»|i
.. Bh:O I2fi

127
128
120

130
131
132
133
134

135
13U
137
13S
13U

140
141
142
M3
144

145
140
147
I 4 H

il

wclln Hi
II C • t 1 0 D V

)

-owned we
hdrawn (Y<

and so on,
those wi th
ned by thu
>w, togelhe
ulugicul Sui

ISA. . . . . . .
10 ........
I«A. ......
17. ........
18.........

Ill . . .---- .

20.. .......
201).......
21----..-..

21A. ......
22.........
22A-. - . - - -
•22H. ......
22C ......

23 .......
23 A . . -_. . .
24.........
24 A.......
•25.........

2l iA ....
27 . . . . . . . .
'.'8 . . . . .
211 .. . . - - .

200— H4D
2no-'jw)____.
3OO-310---.

ils in use as
jin us«. \Vc

i nd i ca t e ( i r
drawn from

Memphis I
r w i t h the c
•vey.

.S'df »f y

. _ H1.-.U-150
151
11.2

1&4

l f > 5
1 5(i
157
168
161)

1 (id
101
1U2
103
104

105
100
107
108
101)

170
171
172
17:1
174

lli-Cord field
(Not lul(ued)
Hlckur j Hill ( I

man) field (|in

of January lt)f
H i / 1 1l l l l l l l l M T S t o l l O V

st, second, and
list;. For conv

< i g h t , (Ja.s, and
oiTi'spondmg in

3 o . _ . . - - . _ . . . SI
31.

3.1
34 . .... ...

30. ..........
37
38..-..--....
3D, ..........

40
4 1
42. .... .
43.......... .
44 ....

45... ........
40...........
47. . . _ _ . - . . . .
WI
r. i ...........
62.. . ........
f>3 . . . . . . . . .
r>4 ..

, l rh(pr-

_i a i u|
vtwl by
s<> on,
en icnt
Water
imbcrs

:O 175
170
177
178
171)

1HO
r 77

78
O- 181

182

1H3
184
185
1 H I 1
187

1H8
IM'J

K- 37
118

40
41
42
4.1
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i "r
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> l j
, /
>/ A
> 7 I I

»7 ( ' _ . . . . .
• H
I ' l

I ' l l .
01

< . l \ .
1, '
(,,(
I I I
dS

i , i ,
1.7
l.ri
ti'.l . . . .
711

71
7 2
7-1
7 1 . . . . . .
75

T i p
11
7 / A
7n . . . . . . .
7',i

... S l i : K - 44

4d
47
4H

4'J
50
51

53

54
55

57
58

50
00
(U

63

(.5
f.6
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GENERAL. GEOLOGY OF THE AQUIFER SYSTEMS

'1'liu Memphis nreu is in the. nor thern part of the East G u l f Coastal
r i an t , near iho axis of llio Mississippi emhayment structural t rough
(lig. I). About 3,000 feet of unconsolidated cluy, silt, sand, and
gravel has been deposited in this urcu, and these sediments provide
a record of the several invasions nnd recessions of the sea niul the in-
ii rx ruin.; ]K'rio<ls of erosion thnt have occurred since the beginning of
Cri'tuceou!) lime. This wedge-shaped sequence of deposits thickens
soinhward towiird the Gulf of Mexico and westward lowunl the
Mississippi llivcr.

Steams and Armstrong (rj.r)f>, p. G-7) and Stearns (19.r»7, p. 1081-
ldh.r,) described the deposit. omil e n v i r o n m e n t a l re la t ions nt id def ined
I I , U K s e d i m e n t a r y rock types t l n i t . IK-SI i l l u s t r a t e theso r e l a t i o n s i n
d.c n m d a - r i i | i ; i r( of ( l ie Mississippi e i n b n y i n e n t . These types mo
i lc < i i l n ' i l h r i r l l y MS f o l l o w s :

~ c/.iy and AflTuTiV Hucl; beach beds consist of l igh t -

i/ed by the |irosciicn of l ea f i m p r i n t s and the. general absence of
glul iconi te . These clay and .sand deposits me of l i m i t e d aret i l ex ten t
mid the re fo re (" in i io l Iw t r aced eas i ly in the subsur face , even by miuins
of geophysical logs of closely spaced wells. Tlio i r r egu la r ly inter-
Uttided sediments in the up|H-r [mrl of the. C l a i l m r n o Group (table 1 )
a r « l _

Well sorted sand intarbeddetl w i t h
gluuconitic and fossiliferous cluy is charac te r i s t ic of the shallow-water
near-shore dej>osit3. The sand is areally ciU'tisive, in contrmst w i th
the back-l>each deposits. Where sand U-ds grade latermJly or ver-
t icully in to back-l>eiich l>e.ds, they contain l ign i t e and woo<l fragmejits ;
where they grndo into dee|>er-wutf:r clay In-ds, they contain glauconite.
The sandy middle unit . ("1,'100-fool" sand) of the Wilcoz (Jrotip
(table 1) in the Memphis urea is typ ica l of tho shallow-water near-

wnter clau arul ttuile) — The deeper water clay and shale is
medium gray to dark gray ^nd contains marine fossils, calcareous
l>eds, and glauconite. These beds are th ick nnd arcally ex tens ive and
therefore art) easily recognized and trace*! in (lie subsurfnce by mentis
of drillers' logs and geophysical logs of wells. In the Memphi s
urea, t y p i c a l de|M>sits of t h i s category ar« t l i o marine, facie-s of the
J u c k s o n ( f ) Formation and tho up |M>r c luy un i t of the Wilcoi ( I roup .

DKSCBXPTION Of THK OKOLOQIC UNITS

Tho Mem[)his area is under la in by nl>oul :i,(XM) fe«it of clay, s i l t ,
bund, and gravel ranging in ago from Cretaceous through IteceJit.
These sediments were deposited on the lime-stone rocks of Paleozoic age
that form the bedrock floor of tho Mississippi cinlmymcnt synclino.
This report deuls primarily with tho geology related to the two prin-
cipal aquifers in the Memphis area, and for this reason only the struti-
graphic un i t s of Eocene and younger age are. discussed in de t a i l .
These un i t s ( table 1) include the major aquifers, the " 1 ,400 - foot"
sund of the Wilcox Group, and the "500- foot" sand of tho Clui l>orno
Group ( K u z r n a n n , li)l*|J). 2). ./

wn.cox

ro ln i e i l c luy , l ign i te , nnd discontinuous Iwd* of Hand. Tin; r l ay beds,
in t < n i i i , i - , t \ v i i h ( hose of a moru m a r i n e e n v i r o n m e n t , am c h u r u c t e r -

On tho basis of dri l lers ' logs and geophysical logs of we l l s in l i n t
Memphis area, the Wilcox Group is divided into a lower clay u n i t ,
a middle sand un i t ("1,100-foot" sand), and an up|x>r cluy u n i t
(Criner and Armstrong, l!l.r>H, p..'!).

Tho tQweTTmttSjOf the Wilcox ( i r o i i | ) cons is t ' ) of gray to g reen i sh
gray l ig i i i t ie clny which gnides upward i n t o s i l t and l ine gnuncd
Bnnd deposits. The percentage of sund increases u p w a r d m llm m i l l ,
|>erhaps representing a t r a n s i t l o n u l phase I x - l w e e n dm m a r i n o I 'o r i i ' i s
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\ l > ( jock d a y u n d l l i o i i r i ' d o M i i n i i l c l y s:imly n u d d l n u n i t i > f l l i n \ V i l c o x .
Tlio c luy uni t rank's in llm kncss f rom I'.M) fci- l in lr.-.l w i - l l l-'u : \V 1
u l x > i i t ;« ) miles norllicji.st o f Mcinp lus I I I M I l l r a . l n i , IMI \ r l l o ( ' o i i n l y ,
lo '250 f(*t in wi-,11 S l i i l ) 1^, ;!..') in i l t - s M t u l l i of M i l l i n ^ l o n , S l i c l l > y
('.oiinly (pi. 1 ).

HunU~>7Trit^''n'f(;rreil d> us (lie. "1,100-foot" sand l>y (^r i
un<| 'Armstrong (11)58, p. ;1), consists mostly of uticousoliduted well-
sorted lino- U> medium grained sand. I.o^.s of u few welltt in l l i «
Mcjnpliis arwi sliow l l i i n in ter lx-ddcd It-list's of cluy, but tlio.se U-ds
prolxibly uru not urcally extt-nsivo. Tlin sand rungea in thickness from
150 fw>t in lest well Fu:W-l near Hiudcn, Fuyelle County, to ^10
fuel in well Sli : U lii, iJ..r> miles south of Mi lhng to i i , Shelby County
(pi. 1). Tlio thickness increases westward lo 300 feet in an oil-le-sl
well 7 miles west of West Memphis, A i k.

~^TIn3C>MJj>er uTTHjof the AVilrox ( i ronp in llm Memphis aitiu consists
of dark f j ruy or hrown liirnitic clay c o n t a i n i n g l i x - u l Ir.nsi-s of s i l l y
olid sandy clay from 1 to M feel t h i c k . Thin beds uL
sand c<Miicnte<l w i th iron oxido form "rock" layers a frw i m p l i e s t h i c k
in many parts of the uni t . The upper clay of the \ V i l c o x grades
upward to u sandy clay; however, the contact yyJLlLtl".' ovi-i l y i n g sand
of Jli«-4^1»Ux»ciia-tlrunp. i-s_tlislin.cj.^jia IS mdica^edjiy gej^iTTvlsTc'aTToga
(pi. 1 ) of wells in (ho arra. Th« thickness of ( l i e upper clay section
varies ji^catly, mnging from -<K) to ;il).r) feet in the Sheahan wel l l ield
ill (lie, south central purl of Shelhy ('oiinty.

/CUIIIOHNM (iRniirl

Tho Clai lK>rne (Jroup in (he Memphis urea is rcp ivM' i i l tv i ! l>y I lie.
"500-foot" saixl, which h&,s boen divi(le<l in to lower and nppor {mrts
liy Criner »nd Armstrong ( 1958, p. 7-H) . This S U | M | I V I S I O I I was liascil
on tho dilTorent lithologies of the two par ts and on t h e i r s epa ra t ion
in much of tho area by clay teds as much as 150 feel t h i c k . Kle<:t ncul
logs and drillers' logs of wells show t h a t llm lower part of t i n :
Chtiborne varies greatly in thickness and conta ins a greater nuinlxT
of clay beds that are thicker and more extensive l imn those in (he
upper part. Kven (he thickest of tho clay Ix'ds, however, are not
continuous, so that , no par t icular lx:d can IK; considered as a hydrologic.
l>oundftry between d i s t inc t ive lower and up|MT parts . In t h i s i e | x n l ,
therefore, th» "600-foot" snnd is considered aa a single hydrologu-
uniL Generally the ( / la iborn» Group is c lmracter i /ed by a g r e a t e r
proportion of clay in (ho lower pu r l and by a g r a d a t i o n in saml par-
lirlo size from fine to m e d i u m grained in (he lower pa r t lo m e d i u m
to coarse grained in the nppv.r p a r t . Tim i l u c k e r . 1 and moM e \ ( e n , i v e ,
cluy bed under l ies tho cent i a l p a i l <if t l i u M e m p h i s ui ea mid is in I l ie
lower part of tlie Cl i i i l>or i i c , ( i r o i i | ) .
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Tho t h i c k n e s s of tho Clai l iorno ( i r o u p ranges from 500 feet ii\
l i - s l udl Fa : \V 1 near H i a d e l l , Fayel le , Comity , to HOO feet in we l l
."-ih : .1 101 in the southern part of tho c i ty of Memphis (p i . 1). Tho
l » | i of l l i e "Ii(>0 foot" sand was indicated in geophysical logs of wells
.1, i In- l eve l at u h i c h tho sediments change from predominant ly sand
In pi I ' d i i i n m a n l ly cluy or silt. The contacts were picked to define a
h > d r o l i i g i c u n i t ("jOO-fool" sand regardless of geologic age. For
t i n , iea sin i the upper part of the unitMshown on plule 1 may include
snnui sandy beds belonging to the overlying Jackson(?) Formation.

JACICJBON(T) FORMATION

'1 In; , ( a c k - o n ( ? ) Formiiiion overlies and con lines tho "500 fool"
sand. I x > c a l l y the two uni ts interfinger wi th one another, and the
c d i i i . i c t U- twecn them represents a hydrologic boundary ra ther t han
:i picric. MI al ig raph ic horizon (pi. 1).

' I ' l i o . l i icksoi i ( 1) Format ion is comjKxwd of dark gray to g i o e i i i s h -
g i . i y , d a r k l i lne , or dark-brown clay. It is generally carbonaceous
and c o n t a i n s very l ino q u a r t z sand along lidding planes. Tho for -
mal ion is aliM-nt in southeastern Shelby (bounty but is us much us 330
f c i i i h i ck in I he Parkway well f ie ld.

Fisk ( Hi It, tig. 07, p. (>'2) d is t inguished a lower marine and an upper
i ion i i ia r ine fades in the Jackson(f) Formation. The marine fuciea
c h i c l y fol lows the present course of the Mississippi Kiver and extends
n o r t h w a r d nt least '25 miles to I,uuderdalo County; there an exposure
c o n t a i n s glauconite, fonirninifera, shark teeth, and bones of sea ani -
mals. Fossil p l an t s and leaves; are abundant, and seams of lignite as
much as 10 feet thick are common in the nonmarine facies.

| XinUACK DEPOSITS AND ALLUVIUM

The irrrai-o depoSilsTungFTtroin a lew feet to alxmt 1(»0 feet in lluc.k-
in-ss und are com[»oscd mostly of coarse grained quart/ sand and finn-
( • i . l ined ii on s luinci l quartz and chert gravel. Thin lenses of silly
ix lier-colored clay urccommon in the lower part. The lx>ttom 3 inches
In I feet of sund und gravel generally is cemented with l imonile. Al-
t h o u g h ihe contact wi th tlm Juckson(l) Formation represents an
i l o s iona l surface, t h i n lenses of reworked JuckBon(l ) clay and sund
form a I n u i M l i o i m l /one at the base of the t r r ruco do |MiMi l s in niHiiy
p l . i c i - s ; gi'ophysicnl logs show a gradation from one uni t to tho other.

Tin; icrnice deposits occur as nn irregular belt parallel to Iho Mis-
i - , , i | i | i i 1>iver and ulso occur along the larger streams in the area.

Tin- d i -povi is t h i n g radua l ly e i ts lwurd und are ubsi-nt in many places
. r, i i C T I I | I of r i ob 11 MI or no nd e posit ion.

Two le rnu es were recognized by ( i lenn (1000, p. \ 1 4i), who desig-
h . i i u l I In.1 l n^ lu r ;is IMiotcno uiul tho lower us J'leiH.tociMie. Fisk

I I V D I K l l O I . V , A I H M H i l t o \ : i I K M h , M K . \ i r i l l : i A l l h i A O1U

( ID'H, |) . ( l i l ) conside.red t l i c i n | H I ( | I lo l ) ( ^ of I ' l e i s t i M - e n
giMiphysica l logs show no consis tent CJM re la t ion poml.'i, by mea i iH of
which the ten ace ( l c | n i s i ( H can Iw divul i 'd in (hn suhsur fure , t hey are
considered us a single u n i t in t h i s report .

The a l l u v i u m ranges from 0 to liOO feet in thickness and is composed
of sand, cluy, s i l t , and gruvol. It is confined to narrow strips along
Ihe principal streams and in most places is subject to flooding and
reworking. The coarsest material is generally near the present stream
channels, and the finest is near the feathcredgcs of the deposits.

The a l luv ium is lithologically similar to the underlying terrace
deposits, and the contact cannot be determined from geophysical logs-
However, samples of the a l luvium locally contain carbonaceous IUH-
tu r i a l and decaying vegetation which aid in distinguishing between
tho two units.

GEOLOGIC STHUCTURK

Thn Memphis area is near the axis of (he Mississippi embayniei i t
syncline, which plunges southward at a rale of alxmt 10 feet |HT mi le
in Ihe v i c i n i t y of Memphis. The syncline began to form in Late Cre-
Inceous time (Fisk, 1!)H, p. 8, C4 ; and Citplan, 1DM, p. 5) as a result
of regional subsidence centered along the present const of the Gulf
of Mexico. The axis of the s t ruc tura l trough approx ima te ly fo l l ous
(he present courseof tho Mississippi River.

As Iho n-iyion subsided, f au l t i ng of tho unronsol idaled sediments und
the underlying Paleozoic rocks occurred, forming a rectangular pat-
tern of faults and fractures trending northeast and northwest (Fisk,
1044, p ft4, CO) . One of the major faul ts in this system, the Hig Oroek
fault (Fisk, 1044, p. 60), trends northeast from near West Helena,
Ark., along the western edge of tho Memphis area to Ileelfoot Luke
near (ho Tennessee-Kentucky l>order; at Heel foot I^ko it appears to
IMI related lo tho New Madrid (Missouri) fault system. This fau l t is
of pnrticulur significance because it apparently restricts the movement
of ground water from the west into (lie Memphis area.

A major fftultigiug#Mt«d by an abrupt bend in the Mississippi River
near the mouth of Nonconnah Cre«k and by electrical logs of wells
t ha t indicate ns much aa 50 feet of displacement of geologic u n i t s in
(lie Hickory Hi l l well field in t lm sou th -cen t r a l part of thn nrea. If
such a fault exists, it has so fur had l i t t l e effect on Iho movement of
water in the "500- foot" sand.

HYDROLOGY OF TITK AQUIFER SY8TEM8

OKOLOOia CONTROL OF GROUND WATER IN TlfK MEMPHIS A H K A .

The size, shape, and degree of i n t e r connec t ion of iho O|HMI spaces
between rock particles con t ro l l l io amount of water t h a t can Iw nc-
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r r | i i c i l , stored, and eventua l ly disclmrged to wells or by natural sub-
hin f u i : o ground-water movement. In the Memphis nrcu ul l grouinl
w u i e r is obtained from unconsolidutcd deposits of sand and gravel.

Deposits of rounded well sorted rock particles are (he most perinc-
u l i l e w a t e r bearing materials because ground water can move freely
i l n i » i < ; l i idem toward pumping wells and into (he aquifer in i(B
iiv Inn ge urea. Mechanical analyse* of Band samples from the "500-
foot" 11 rid "1,400-foot" sands in th« Main phis area show (lie sund par
i it-les to be well sorted but angular to tubangular in shape. Although
compaction und cementation affect the water-bearing pro|>erties of
sand aquifers, these processes are of minor ai gruff can ce in the Memphis
urea, where cemented beds are rare and are seldom more than 1 foot
th ick . Funking may also affect the ground-water conditions in an
urea l>y displacement of strata or by formation of a 9emi-im[>ermeable
har r ie r ulong the faulted zone. In the Memphis area the only si rue-
I n r u l deformation believed to lifted ground-water movement is (he
previously described Hig Creek fault, which restricts the in f low of
ground water from (he west. I tc lu t ive positions of aquifers and
tun lin ing cluy beds also affect ground-water conditions in the Memphis
urea. In (he outcrop arcu of (he "500-foot" and "1,400 foot" sands
cast of Shelby County, water-table conditions exist. West of the
outc rop , or recharge, area, however, confining )>ed8 of cluy overlie the
u i | i i i fu r s , and the wuter is under nrte.snui pressure. As the water
moves downdip in the westward dipping aquifers, tho pressure sur-
face becomes progressively higher above the confining cluy beds which
overlie tho aquifers.

TIUCTURK or AQUIKKR MATKJUAL.)

More than 400 Bund samples collected from many drilled will Is in tho
Memphis area were analyzed to determine the distribution of particle
size and the degree of sorting. These analyses give an indication of
the hydraulic characteristics of (he rocks because the size and sorting
of the, sand grains determine, to a great degree, (he permeability and
porosity. Coarse-grained sediments are less porous than fine-grained
sediments; but because the |>ore3 are larger in the coarse-grained
sediments, they are more permeable and will allow water to move
l l i n > i i ; ; h thorn more readily. Poorly sorted sediments are lioth less
porous und less |MTincuhlo ( h u i i well-sorted sediments.

Comparison of one sample, with another cun l>e-st l>e nude by
c o m p a r i n g their irspcclivp. sorting coefficients. Tho soiling coeflicient
is def ined us (hu square root of tho "25 jwrcentilo divided by (ho. 75
p i T c c n i i l n (Trusk, 193!., p. 72). A value of 1 ( u n i t y ) represents
I I H I highest [lossiblo degn» of sorting. A sorting coefficient smaller
I h : in '.' f> i n d i c a t e s n well sorted Bumph 1 ; !1, a nonnal sample; and 4.5 or

HYUHOI.OOY, A Q U 1 F K U b Y b T K M f l , U K M I ' I I I H A l l t A , T t N N . 015

higlmr, a poorly sorted Kample. Sorting coefliciont.s of Ram plea from
lK)th the "500 f(M)t" and "1,41X1 foot" Bands ( f i g . 4) range from 1.1
to 1.3. The steepness of the curves (fig. 4), ulso shows that the sand
is well sorted.

The uizA-dis t r ihut ion curves also show t l i aKlu i grain nizeof iiiaUM lal
from tho "1,400-foot" wind is lino to medium und that the grain size of
material from the upper part of the "500-foot" sand is medium to
coarse. Analyses of samples from (he lower part of the "600-foot"
sum! are not shown in figure 4, but the particle-size distribution in the
lower puil is known to be similar to that in the "1,400-foot" sand.

In summary, particle-size distribution und sorting coefficient of
aquifer muler iu ls are a measure of (ho aquifer's capability to trans-
mit water to wells und therefore arc useful in determining the best zone
in tho aqu i f e r to be screened in u well and the ty[>e and opening size of
screen to IMS used.

xrrBcrs OF GROUND-WATER WITHDRAWAL,
Tho most conspicuous olfcct of wi thdrawal of water from uji aqui fur

is tho decline of water level that cuuscs a cono of depression to form in
(ho water surface, surrounding (he point of withdrawn!. Tho sizo of

I'M'II < C,ru|iti> n l inwlMi- ||IH ,n, r 11, lc> .1 Ir (II.I, II.u I Inn I
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l l i H con > of depression formed by pumping u well or group of wells
(lc|M\mla on tlio rule and i i t i iount of wi ihdruwul and the hydrau l ic
clinructerislics of the aquifer . Near the edge of the cone, tho wule r -
Invel depression or drawdown is an mil uud, in effect, immeasurable/ bc-
ninso il is less thaji fluctuations caused by atmospheric-pi ensure
changes and olJier m/lueiic es. The theoreticul distance lo (he edge of
( l i o rone of depression for a typical wall field in the "500-foot" sand in
i l i u Afemphis urea pumping at an average rate of 10 mgd (mi l l ion gal-
lons j«r dny) is ubont 5 miles from the center of withdrawal.

Increases in the animal rate of withdrawal have accelerated tin?
lowering of the piezometric surface in the entire Memphis urea so (hut
t i n t hydraulic gradient (slope of the water or pressure surface) is
c - . i i i i i n u u l l y steeping. Consequently, larger amounts of water are
11 misiniutxl into the ureu Co supply die increased withdrawal. Figure
5 bliows the Memphis municipal pumpage since 1898, and figure 0
shows tho total munic ipa l and industrial pumpuge from the "500 foot"
;m,l (ho "1,100-foot" sands and (he resulting water-level declines in
i l i u Memphis area from 1935 (Jirough IIKM). As the riUe of with-
drawn! increases, the regional cone of depression is expanded and
dt'r|n;lied.

1 Inder naturul conditions, water was discltargo4l from tho Ii500-foot"
i i i n l "1,-100 foot" sands by subsurface flow to the west, thence south-
ward along the ojcis of the enihayment. Ueginning with the first well
dril led into the U500 fool" sand in 188G (Lundie, 1898, p. 5-C), pump-
ing hus constantly increased, causing ground water to move into the
enlarging cone of depression, thus eventually causing natural dis-
< hurge as subsurface flow to stop.

THE "5OO-FOOT" 6AJTD AQUIFKK

DELINEATION

Tlio "500-foot" sand in tho Memphis area is delineated as a liydio
logic un i t although it includes all the deposits of tho Cla i lwHne Group.
(Jeopliysicul logs of \ \ells were use<l to identify the top and l>oltoin of
l l i o a i j u i f e r oa limited by the overlying uud underlying conf in ing cluy.
Mo^t of the logs bhow distinct dilforvnccu Ix:twe4;ii the a q u i f e r and I l i u
l o n l i n i n g clay Ixxls; however somu show grudutional changes from
| i i i - i | i i m i n a n t l y clay In predominantly sand IMMJH. In t l io absence of a
i l i M me I and abrupt sand clay conluct, l l io l>oiindury is selected m bi-
ll , i n l y :\L ( l i o i n idd lu of I ho t r ans i t i on /one, in order to dclcrmiiic the
,i\ >•! ".i;;u ( l u c k IK'S.-! of I lie ; i < | i i i f r r . 1 )cl ini 'a lexl on ( Ins liusis, 11 in mpi i fcr
; I ! M I may imr l i i i lo stuno sandy beds of the lower part of t in t .Jackson (?)
I ..i 1 1 1 . 1 1 I . H I . In MIII 10 parlti of (he nrcu I lio Jackson ( 1) is not present,
: i n . | l l i o ' T i D O fool" s i I l id i - i u \ - i - i l u i i i i l i r , . , i l ' : •
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poM'd of course 64iii(l and gravel. These deposits are liydrologically
<j>mic.ct«;d wi th (he "500-foot" sand in such araaa L*U &r* not caq-
bid.ned u part of Uio aquifer.

Plates 2 und 3 show the elevation und configuration of the top find
l iol ioin, r<-s|>ectively, of the "500-foot" sund in the Memphis urea.
Tin-so iiiups and the geologic suction (pi. 1) show thut (he "500-foot"
s.ind ranges from 500 la 800 feet in thickness, averaging about 700 foet
I hick, und dipN (o\vurd the northwest, ut u rule of about 13 feet p«r mile.
Tim voluniu of the iU|uifcr, calculated from the contour inu(>s, is ulnnit
•_'.< Mi l l i on (_!5X 10") cubic feel in (he 1,:JOO W|uuro inilo urea shown
in phileS'J and 3.

W A T K I l l.KVlUJi

DECLINE CAUSED BY FUMriMQ

( i i o u i i i l - u u l c r \ v i l h d r i i u i i l from the "5tK)-foot" sund for m u n i c i p a l
. i i u l i n i l i i - l r i : i I u-4! in | ho Memphis area has innr-ised from n lxm! (J8
i n ^ . l in Kit."., the . I'n-si ye.ir fur w l i i r h n-cords uro i ivuihdilo, to about K15
i n - . l in I'.tOo. This \ v u l i d i ' i i w . i I , « I i i i h uvcnigiis uliout 100 mgd for the

H Y D I t O I . O I i Y , AUUIH: l t H Y b T K M h , MKMl'1118 A l l t A , T f i N N . Oil)

!, hius formed u major rone of depression under I In1, r i ty of Mwn-
pliis, where moU. of thn pumping IH c^nr«ntru(«d, nnd IIHB formed
lunnller au]Mi ini|K)3ol <-XM\M under the 1 'u ikway, A||<MI, und Sb«tJian
v»JI fields (pi. 4). Tho regional relation lH'.tw(Min ground- wa(«r witli-
dniwal und wuter-level <ln<:linu in the "MX) foot" sund is best illustmU-d
by the hydrogruph of well Hh : l'-7G (fig. 7). This well is in the. center
of the major or regional cone of depression and is approximately
equidistant from the smaller Rupnrim|x>soxl cones of depreeaion caus«(i
by pumping in the Parkway, Alien, and Shcahau well (ieJda. During
1D,')5 -f>0 an uverngu rulo of \v i thdruwul of idxtut 100 mgd resulted in *
water-level decline of alxjut.50 feet in well Sli: P-7G, or about one-half
foot decline for each million gallons pnni|Hxl |>er day. Figure 8 shows
progressively smaller declines in well Sh:O-l, 8 miles nortlx of the
center of piimiiing, and in well Sh:Q 1, 10 miles east of the center
of pumping. Figure 1) shows still wnul lor declines in wells Sh : U-2,
15 miles north, und Fa: W-2 (Fuyutte County), HO miles northeast of
thocoiiter of heavy pum|>ing.

The rate of water level decline has increased since I lie early l!),r)0'b,
at which time the rate of pumping increased to tin nve.rugo of about
J20 mgd (1950-450) compared wi th an uvcrugo of idwjut 1)0 mgd for
the preceding period (1035-59). The i n u x i m n m decline f o r d i d period
1950-450 is about 47 feet in (he Alien \ \e l l (ield (pi. 5), which wus
placed in ojrcrution in curly 1I)5;J. About 7.ri percent of t h i s dc,< l ine
occurred in the first year of o|xTation of t h i s f i e l d . Smaller declines
occurred in the Parkwuy and Shenhnn wel l f i e l d s (pi . .'>) d i n i n g t h i s
period because these fields have Ix-en in operat ion sinci; \'J^l and l l K t l ,
respectively (fig. 5), and the rules of decline in each have decrtum-d
as their cones of depression have rounded and established H s tub lo
hydraulic grudient. The 24-foot decline in the McCord well f ield oc-
curred after cnrly 1058, when the field Itegiin opera t ion . As in (he
Alien well field, the rutu of decline in the early yr;irs of operation is
greater than tha t in biihsctpient years, provided (ho ru le of ground-
water wi thdrawal remains the same.

Prior lo 1!)56, when (he McCoitl v v e l l field ln-gun opi;rat ion, w a t e r
levels in the (ield declined slowly and s teadi ly (fig. 10) us u result of
overall pumpage in the Memphis aim. In l!l.r>8, (he. w a t e r l eve l in an
observation well near (ho McCord w e l l field ( f i g . 10) de< l i n e x l about
18 feet for an average pumping i n l e of l'J.5 mgd. Thus (he i r l a t i o n
between the water - leve l 1 1 IT l i ne in t i n s observation wel l and I he p u m p
lg« of the well f ie ld was u l H i u l I •> feel foi ea< li 1 mgd pumped. The
next pronounced chango in the r u i n o f p u m p i n g nccur r rd d u r i n g l l n -
summer of 1000 when, between J u n e and A u g u s t , tho p u m p i n g r u l e .
decreased from about l l . . r> lo 7.5 mgd. The w a t e r l e v e l in \u-ll.-» near
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I in >k B - n*tlloc» ut wilir Irvel IB lb« "BOO fool" und, IB >nd 80 Billti from Ihe crnlcr
of rourrulriud |.uiaiiln( U tin UrmpkU «rt«

I lie well liold rose about 4 feet. Normally during this part of (he year,
the water levc.l declines about '2. foci. Therefore, the effective recovery
resulting from the pumpugu reduction was about G feel. Tins again
indicutes u ratio between waler-level rise or decline in the selected
observation wells und pumpugu of uboul 1.5 feet for euch 1 ingd change
in rnle of pumping. Siiniliur determinations for the Alien (lig. 11)
111id Sheahuii (dg. 1'2) well fields indicate rutiosof 1.1 to 1 uud 1.5 to 1
( feet of decline or rise to euch million gallons |>cr dny increase or
di-creuse in pumping) for lhes« fields, resj»c«:iively. The prixluclion
ratio for the Alien well field in less bocuuso pumping hus not con-
tinued long enough for (ho piczomclric surface (o ululnli/e in I his
nuuer well field. The pro<liu:ti(>n rulio for nil well fields in I In- urcu
should increvse us \vuler levels decline toward more stable pumping
levels.

The distribution of production wells in the 1'urkway \\el l lield wi th
rcs|M'r(. (o observation wells make it impos-sihlu to show 11 consistent
relationship between the water level and I he pumpagc in thin well lield
(lig. 13). The fluctuations rpsiilling from sensonul and intermittent
pumping lire llic only discernible pm1s of water- level chunges. Fignro
1.1 .shows that a reduction of pump:igi> liming 11)15 -I!) did not cause u
l i - r f : of w a t e r level in obscrval ion well Sli:O-l(>:l. This well is in the
i ;t bin M pal I of the well lield \\ here I he pumping rale wus inci ciised to
<.i l ,cl tin; reduction in pumping in llic \veslei n pail of I hd well f ield
I lo\\ ever , recui <|M o( short term ohservnl ion wells I IM|M.I |C lli:il llm
ii-hitioii I>fI \ \rcn water level IIIK! |)iiin|iing differs l i t t l e from llnil tif
l l io oilier ucll lieliln or of ( l ie cnl i ie Mrm|>li is MIC : I

VSTKM8, MKMI'HIS AI(KA, TKNfj.
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I'l'.cn 11.—/Tk* r*l>tloD txlwcio punplof 101! w« ler Itiel ("ftOO fMt" unit) la tk< Allm
well Held. Mruiilila, Tea*.

The hydrographs from ohservution wells e<|ui|i[Kxl wi th recording
gages generally show that those wells w i t h i n or near the urea of greut
fc,l withdrawal huve their lowest wuter level in August each year, ru-
llectmg the highest monthly ruto of w i t h d r a w a l . Figtm-s 7-9 show
the declining trend of wute r level in the "MM>-fool" sund at various
cliiUno-s from the center of | tn in i>i i ig us well us the ai imiul low wuter
lovitl . The lowest u n n u u l wuler level occurs progrensively later in
ol).-*i-vution wells tha t are f u i i h e r from the renter of pumping. The
J ; ICII |<T thu dibtancc, ( l ie g i r u l e r thu lug in the l imit of u r r i v u l of the
r . l l i x t of pi l in | ) l i ig . The l ( i \vc : , l :mnuul w u l e r level ID ( i !> H'I vul ion well
l ' ' u : \V-li ( I ' g - C J ) , w h i c h 1:1 110 mi les f rom iho theoret ical cenUir of
| M I I I I p i n g , ( K u - i i i h in lu te . Dcccinlx-r or e;n ly . l u n u u r y , or uhouL 4 mohl lis
u l i r i l l i u a m i u u l low wa te r lovel in Memphis. The elTct t o f ( y c l i c . i l
| M i i n p i n g i i i (he. M e i i i | ) h i H i irnt , w h e i o I In- p u m p i n g is g rea te r in sum
I I M T I l i an w i n t e r , is a w u v c l i k r . mot ion of i i l l o n i u l o low and high w n l r r
K ' V i l i I r u v c l m g on! win il a I u i l e i I C U M I I ^ r u l e f i HIM I l ie ten I IT of p u m p

, A Q U I K L I t B V h l ' t U H , M t.ki I'll IB A U t A , T K N N .
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l u l l , i l loll of several fac tors i n c l i n i n g l l i c i degree u[ r o n l m e m c n l , e.la:i
l ieily, and I r u n s i i i l h - s i l i i l i l y of the u i | i i i f r r . Tins clfc.i I s l n m i i l In 1 r j jn
sulered when |>ro|xisiiig locations of f u t u i e wel l fields bo Llm( a d v a n -
tage run In; iniii lo (if the tune lug of a r r i v a l of low water level. In *
practical example, a typiciil well held about. •_'() miles from Me.mphia
would Ixi pumping ul its lowest seasonal r a t e at a t ime when w a t e r
levels ure lowest and pumping most w u t e r ;il the t nne when wuter levels
ure highest.

Hydrography of observation wel ls in l l i e "MK)-foot" mind (ligs. 7 It)
indicate that the annual decline of the piezometnc nurfuce cun be
reasonably es t imated for given rules of p u m p i n g . These f i g u i e s show
the f luc tua t ions und general decline of w a t e r level in the Memphis
urea near t int center of pumping ( l i g . 7), u l n i u t 8 and 10 mi leH from
the center of pumping ( l ig . K) , and IS und IKI miles f rom the center
of pumping (lig. 9). Tlic theoretical ( e n t e r of pumping in the urea
in about, the local ion of observation w e l l Sh : 1'- 7(i ( pis. 4, (i) . Kiguro
1) shows thilt the M M S < > I I ; I | l l u c l i K i l ion of w a t e r level in w e l l Ku : W -
llhout 30 miles n o i t h e u s l of Memphis in Faye t le ( ' ou l i ly is nea i ly 1 foot.
The overall water- level I rend is a d e c l i n i n g one, nil hough the re ure
tthort pel lodu of a rising wuter level cuiibC'd by n:iluclions in pumping
rate, recharge to the aqu i f e r , or l w > l h . This ohscrvul ion w e l l iccord
reflects the regional water level f l u c t u a t i o n s und is I csu u tlex:lcd l>y s m a l l
rhuiigeti in pumping in Memphis The seasonal range of water l eve l
f luc tua t ion in well Sh : U-2 in Memphis ( l i g . '.)) has U-en » l > o u l :i ..') fe»-t
except in 1057, a year of record-high l a m f u l l . The. record of i h i s wel l
ulso indicates the regional wu te r - level I rend, but the e f f e c t of changes
in pumping in Memphis is more pronounced in t h i s nvcoid t h a n in
that of well Fa: W-2.

FLUCTUATION

aauaw ^*ft Aunttutions in

tUU dr anliJunftnd, to a wm*r evU»L, bf
Tlie effect of rochnrge to the aquifer rtiised by nnumnl ly high precipi-
tation ia i l lus t ru lLi I in the hydrograph of we l l Fu : W 2 for 11)57 ( l i g
0). The water level in this wel l under normal cond i t ions of r a i n f a l l
und pumping in the Memphis urea would have decl ined u U i i i t 0.1
foot in 1057. Instead, the water level rose about 0.8 fool, an e l f i i c l ivn
change of 1.1 feet. 1'ust records i n d i c a t e t h a t a mlucl ion of p i i m p n g u
of 10-20 mgd in Memphis would | I U V C ! M C I I n q u u e i l locuiisc a 1.1 foot
change in water level in t h i s observat ion w e l l . The a n i i n . i l a v e i . i g u
daily pumpoge in I!).ri7 was on ly ahoul 1 mgil less I ha n in I he | n e v i o n s
your. Therefore, the rise of w a t e r l e v e l in ID.1) 7 uas l a rge ly due to n:
charge from heavy r a i n f i i l l in the outcrop area of the, ",MKI fool" mi ml.
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Loading of an uqu i f e r , as by passing railroad trains and by ra infa l l ,
may also cause wuler-luvel f luc tua t ions ; but for a upecilic load the net
w a t e r level change is zero, and no rising or declining trend results.
General ly, tho water level rises as a load ia applied then decreases
rup id ly even though thu load may remain. Wella (1031, p. 25) be-
hoved that (he Mississippi River added water to the "SOO-foot" sand,
lx;cuuse u series of water-level meatmrmenta in wella along the river
were, higher when the river WM high- Data collected by Kazniann
(oi ul communication, HJ54), however, indicated that loading of the
u q u i f e r by the weight of rapidly rifling water in the river caused the
water level also to rise in certain walla. In agreement with Kazmann'a
conclusion, it is doubtful that the river would have furnished water to
Ihu uquifer even if there had been a hydraulic connection between the
river und the aquifer, because at that time (1931) the water level in
tho aquifer was about as high as tlie level of the river.

Atmospheric-pressure fluctuations may cause as much as a foot of
change in water-level, d«p*nding partly on the rapidity of the change
in pressure. These are basically daily-cycle fluctuations and are con-
sidered only during strict aquifer performance testa when wuter-level
measurements are corrected for barometric effect. Within a short
t ime, the pressure-influenced water level regains itaoriginal level, often
w i t h lhe assistance of a reverse change in atmospheric pressure. The
net change in water lovel resulting from atmospheric pressure change
ia y.cro over a |>eriod of t ime, generally 1 day.

U V I I H A U L I C C-IIAJIACTKHIUTICS

The amount of water lluit can IMS punq>ed from an u q u i f e r peren-
n i a l l y depends primarily on the capacity of the aquifer to transmit
w.iu-r from areas of recharge to art-as of discharge, the amount of
waier available for recharge, und tho amount of water in storage in
(ho aquifer . To estimate the amount of water that cun bo punqted
]H;ri-amii]ly w i t h projxir uccurucy, (he hydraulic characteristics of the
u q u i f e r must be known. Aqu i fe r performance or pumping testa are
Mm most economical method of determining the hydraulic charac-
t e r i s t i c s . These characteristics are [>ermeability (P), trunsmissibility
( ' / ' ) , and stonigo ( S ) . These, und other lerma used to describe the
l i ^ i l r o l o g i c properties of rocks were defined by Meinzer (192)1),
\Vmze l ( 11)i 'J), and Ferris und others (l 'JO'2).

I ' m i i p i n g lus ts consist (if observing the rate of d rawdown in observu-
I hiu u e l l s for ;i g iven u n i f o r m ru le of pumping in a nearby well or of
i i l . , i T v i n g I hi; ra le of w a t e r level recovery in a |>uin|>ed we l l , nr oh
N « - I \ ; I | I O I I wel ls , l i f t e r p u m p i n g stops. I ' umping lest data were u n u -
l y / . - d by a l imdurd methods, uml the results were app rox ima te ly ihu

HYDHOLOGY, ALJimtll bYbTtMb, UluMPlllb A l t t A , TKNN. O'^U

same as (he values of the hydraul ic characteristics. For thin reason
the leas laborious seniilog-plot method iu used in this ru[x>rt.

Figure 14 shown a semilog plot and sample analysis of pumping-tent
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data from wells in the "600-foot" Band. The figure also lihowa ihe
procedure for computing the hydraulic characteristics of the aqinfex.

The numerical values of hydraulic churuclerislica deternunu«l by
pumping testa reflect the effects of all material w i th in the zone of in-
fluence of pumping in the aquifer. This zone extends hor i zon ta l ly
to the perimeter of the cone of depression of (ho pumping wel l . Its
vertical influence may not extend to thu bottom of the uqu i f e r
of theanisolropy of the formation und p a r t i a l pcnt'.trulion of thu
As a result, a single pumping test provides hydraul ic constants de-
termined by the part of the aquifer affected dur ing tho test. Thcso
values arc adequate, for predict ing u q u i f e r response for t ha t p a r t i c u l a r
affected urea under conditions generally the sumo as those prevai l ing
during the period of (he test. The va lues of the h y d r a u l i c c h a r u c t t M
isticaof the total volume, of tho a q u i f e r weru determined by a v e i H g m ^ '
the results of all testa und adjusting them for [ i n i t i a l penet ra t ion of
wells and other factors.

The wells that were used in all tests of l l i o "500 -fool," : > H H < | m i l l , .
Memphis area are less than 5IKI fcx',1 deep uml pe i ie . l ia t i t from ,'i 10
16 percent of the total thickness of Ihu a q u i f e r . I.onil r l u y l o n s ^ u i u
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| n e , < ni in ul iovo und ( o r ) In- low the. screens of some wells. The wells
range in diameter from 4 to '20 inches ; \ \ e l l screens range in d iamete r
f rom 11 10 1'i inches and in length from 10 to 120 feet.

Spi-cilic capacity of wells ranges from 10 lo 100 gpm per foot of
di u w d o w n . The coefficient of transinisfiibility determined by unulyHeM
of data from these tests ranged from 100,000 to 410,000 gpd per ft,
und i lie coeHicieiit of storage from IX10~* to .'I X 10->. The average
adjured coefficients of the "500-foot" und for (he total thickness of
the aquifer throughout the entire area are nl>out 400,000 gpd |>er ft
and 3 x 10"' for T and .$, respectively. Average values ure used in this
report to make q i i a n t i t i v e determinaliona, und these values w i l l l>e
adequate for f u t u r e determinationa where artesian condi t ions prevai l .

RKCIIARai AND MOVTO4MKT

Ki iha rge to ibu "5<M)-fool" sand aqui fe r generally occurs in the
areas where it lies at or near the land surface. Percolation of r u i n f u l l
l i n e d l y through the sandy .-oil in the outcrop urea and neepuge from
si reams recharge the aquifer where it cronu out in the rolling hil | t>
:i(> 00 miles east of Memphis. The annua l precipi ta t ion al Moscow
and Uolivur , Tenn., in the recharge area, is sl ightly greater l i m n at
Memphi s ( l ig. 2) , and r a i n f a l l i s f a i r l y well d is t r ibuted throughout
ibe year.

In addition lo recharge in the outcrop area, tho "500-foot" Haiu
locally receives some water from the overlying terrace deposits wher1

ever the clay bed that generally underlies tit* larraqe deposits jp soil"
or th in und where streams have cut deeply into Ihjj c,1-" u-^'
nah Creek, formerly a perenutal rtnuq), now ha* pjari
low flow in its l«war M*afc during pan of tb« /c«f u^ baa been „.,
during the Utlar p%it of *&4*y KoHson iu n>M|̂  fajj/i*-^ Tjh\? cUaf^p
in ita re^men ^ attribute^ U» Myyma4 M||M|»,1»> (Ka "500rfaoi'
Eaiid us a rea^lt »tt*t> 4a4)^o| cwaitf,)^.]^ ̂ 1|||aquifer within
post few y«irt. ^Uaharfe te UM M|uL_ •*-,.—- ^
ellect of pumplaf hi th* l(knpk«'ilM^>n|^|itfck||>tKe'outcrop area and
areas wher* mtf^^.tfH.flocur.

Thn nito of water movement depends on the I runsmiss ih i l i ly of tho
i u | i n f e r and the hydraulic gradient . In general, the greater lli« rate
id di .charge, t l i H more rapid the movement, of water through the
. . . | i n l i - r along I lie, f l o w pa l l i . l lowevi ' r , l imi la t ionB on the m a x i m u m
| " . , - , i l> l e , ra te of movement ure. determined by tho i n p i i f e r ch;U;ie.lcr-
i I i c ' - , . nol by l l i e rale of dis< hu rc ' e• j f-i

' 1 In i m n v c i i i e i i t of w a l i - r in tho Mempbis urea before d e v e l o p m e n t of
l l u i ' ' . M l O - f i M i l " s;iml began was p roba ldy along the d ip o f the f o r n i a -
I i on IIH a l l ) u e-l u ai il in I In' an-a ami r e g i o n a l l y l o i i l h w a n l i|o\\ o I lie
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l ie gradient between ( x d l i e r v i l l o and Memphis was ixlxml 5 X K ) - 1 in
1HHC). Using this value for the hydraulic. g r ad imiL and an average
tnuisiniswibil i ty of 4 X 10' gpd per ft- for tho "600-foot" Hand aqmfor,
about 1 mil l ion gallons of water moved ar,n>s.-i each 1 m do section of the
a ipufer eirh day in 1HHO. The eastern Ixiundiiry of (Jie area ia about
30 miles in length; therefore, the average ralo of water entering the
Memphis area in 1880 was about 30 mgd. If we assume that stable
conditions existed at that time, thu rate of natural discharge wu equal
t^ Uie recharge rate.

,•' Thu pi-«8ent direction of movommit of ground water in the Mein-
' ^pliis urea is generally toward centra) Memphis from all directiona as
* shown on pUctn 4. Water-level contours (pi. 4) indicate thai a»Bf«

wai«r ia d«riv«d front Uie eust-«outheast; probably because tranainia-
aibil i ty it greater in Uiat purl of die area, tlw, dip of the "500 foot"
gand is toward the northwest (figs. 5, 0), and lUa »••»•«* ftPMl Of re.
charge lies to Uia aoutheast. The amount of water moving across die
Bftfl-foot contour on plalo 4 is ulx)ut fiO mgil. Total inf low is tabulated
in the station on pumping.

Thn amount of water moving into I ho unui from tho we.sL is SJiiall,
probably becaus« die Big Creek fau l t forms a hydraulic Ixnindary rc-
btr ic t ing inflow. Further increasea in pumping in the Memphis area
w i l l produce steeper gradients und induce a greater amount of water
to flow toward tho centers of pumping.

•ii\ ^The present rule of movement of ground water in tho "500 foot"
'•j Wnd in the southeastern part of the area is estimated to l>o approxi-

mately 70 feet per year toward the west-northwest under a hydraul ic
gradient of about 6 feet per mile (9X 10 '). At the edge of tho area
of heavy withdrawal, approximately 3 miles from the present city
l imits (pi. 3), the gradient stc«|>ens to about 10 foot per mile and the
ral« of ground-water movement incrcusos accordingly to al>out 140
font i>er year. In and near the well fields, the velocity of flow is event
greater. In the northeastern part of the area, the. hydraulic gradient
is alMuit '.\ feet |xnr mile., and the rate of movement about 40 feel per
year.

PUMP1NU

An average of alxout 1.15 mgd wits pumped from the "5(X)-foot" sand
in I960. A little leas than ha l f ( h i s amount wa.s for municipal USA,
and a little more than hal f wits for industrial use. Pumping records
rajHule*,! monthly to U.S. Geological Survey indicate that indus t r ia l
pumping is nearly constant and t h a t m u n i c i p a l pumping rimy vary us
much as 100 jwrcent f rom summer to wml«r . Kignrcri <i shown thu
average dai ly pumping r u l e for each yea r since I'.KlIi. Tho elTecl of
l l i f i MI f i l l c l i h l r l l u i t ion o f |m i i i | nn | ; 11 shown mi 11"' | c i c /on ie l i i c . i m i j i
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As previously stated, t l io n u t u r u l discharge moving out of the Mem-
phis urea toward (lie west and thence southward along tho ana of the
eiidiuyment was about 30 rngd in 1886. Natura l discharge probably
ceubod when tho water love) was lowered to about 200 fuel above mean
MM level in central Memphis. The hydraulic gradient created by
pumping in Memphis probably waa sufficient to stop the natural dis-
charge from the area by 1940.

The total amount of water pumped from the "600-foot" aquifer
U'tweeii 18845 and l&GO is estimated to be about 1.9 trillion gallons
(1.9X11)"). If it is assumed that S-8X ID'* and that the water level
declined CO feet between 1886 and I960, then the total amount of water
pumped from storage la about 12 billion gallons. TTiis quantity ia
le^ thun 1 percent of tho total pumpage vine* 1886—that is, an aver-
ago of about 1 percent of the water pumped each year was derived
through depletion of storage in the aquifer.

A water control budget for the "500-foot" aand aquifer was com-
puted using the low-water level contours for 19(50 (pi. 4) and chocked
ugainst the average daily pumping rate for 1960. Inflow into the
Memphis area was determined to be generally aa follows:

/•/(OKI

Arrow eiuUru bouuJirj _ _ _ _ _
Acru*a northern boundary.....
Acro»« southern b o u u t i » r _ • _ _ _ _ _
Acrowi weMtcnu bound* rj'——
Depletion of •loraf«---_------

TuUI.

ffT 4m*
ftO
20
25
20

1

. 136

Arerife dallr pumplnf rmle for 11)80————-...———————— 136
1 lii.luiles !<•*•(• (run rccki tboTt x)ul/cr >ad Imttom of wtltr fro» olLrr toutro.

THK "1,400-rOOT" fiAMD AQOIVBA

1>BLJN*ATION

Delineat ion of the "1,400-foot" sand in (he Memphis area is bused on
tho r^uno hydrologic considerations as is delineation of the "500-foot"
.-..ind. The iipjwr und lower boundaries (l>ls. 6, 7) were determined
|n i i n . i i i ly by i n t e r p r e t a t i o n of e lect r ic und gumma-ray logs which show
i l i . - . i incU - u n l i i c t s (p i . I) of the. sand w i t h i ls confining clay forinutions.
Tin-, i ( i h l i i n i i j ; chiy f o r n n i l ions mi-1 l i n k und for practical purposes may
l .o i n i i h i d f i t-d impermeable. The u i j i i i fer is com inunus th roughou t (he
,u. A and clips toward the west ut u rale of iilxiul '2ft feel per milu. The
;,.iii.l |>ri)bubly crops out UO-80 miles east of Memphis although in some
, i i , , i , i i u o v u r l n j i f i e d I ') ihc ".'i(H» fni.ii" b.iml (Hchni-.idcr and I l l i i i i k rn -

I
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bl i i | ) , 10.r)0). The th ickness <if the a < ) u i f e r incrt.a.'>t-:i from about. 1 &()
fcv.l. in tho eablern part of the Mejuphis anui to uUiuL .'ICHI fuet in the
wcule.ni [>art. The volume of tho u<|uifer in the 1 ,300 square mi la area
ia about 7 trillion cubic feet (7X10").

WATBR IJCVKtX

DEOUMK OAOIED BY PDMriMO

The relation Ixitween water-level fluctuations and pumping in mu-
nicipal well fields is shown in figures 15 and 1C, The two observation
wells represented are in the Parkway and Sheahan well fields and
clearly show the effect of changes in pumping rates, although the
water-level fluctuations cannot be correlated quantitatively with the
pumping from each well field because fluctuations caused by natural
phenomena obscure the fluctuations caused by pumping. Theoe two
municipal well fields and one industrial plant well field are the only
ones in Shelby County having one or more we) Is screened in the "1,400-
foot" sand. Nearly all the observation wells are close to production
wells in those fields, and intermittent pumping of the production walla
often maaka any a real water-level trend that might be noted in an
observation well several hundred feet from a well field.

The water-level fluctuations in observation wells at greater distances
from the areas of heavy withdrawal (fig. 17) are less pronouncod, and
the hydrographa of these wells reflect regional trends of water level.

The hydrographs in figure 17 show that, except for during 1057 and
195H, the average seasonal fluctuation in well Fa : W-l, about 30 miles
northeast of Memphis, is about 1.2 feet; and in well Sh: U-l, about 15
miles north of Memphis, it is about 8.5 feet, or about three times Uiat
in well Fa: W-l. The ratio of the logarithms of the two distance*
mentioned ubove is also 3, so that a rule can be inferred as follows,
relating distance to seasonal fluctuations:

* Xweanonal fluctuation at SO aille**=(ca»oiial flucluattuu a I Iftuillea.lof 10
This may be a general rule for predicting water-level fluctuations and
decline in the Memphis area and |>oasibly other similar arejus where
no observation wells exist, but it has not been proven.

In well* in the "1,400 foot" sand, water levels declined at an almost
constant rate until 1952 as a result of gradual increases in pumping.
In 1052 pumping waa decreased (fig. 17). However, the trcu.d of
decline continued (fig. 17) until 11)57 because drought conditions in
the outcrop or recharge area of the aqui fer prevented immediate rt>
pleniahment of the wat«r pumpod from tho Memphis area. SIIK^C
1967 th* water level has remained about constant. No significant
trend of decline is expected un t i l several more wells are duvulo|>ed in
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Klui ftt 17—Tb« r«lttluu b«-lwr*-u lulftl puuipftte (row lfc« "l.tGOfuot" •»•(! lu tb« Urn
pill* «r.« • »<! ««l«r locli 1* ••Hi Hk : U-l aud >'• : W-I. It ••* »O oillc., ropotllxlj.
IruK ikt «*ttf •* puBplag.

fLDpTUATIOM

Water levels in the "1,400-foot" Band iluctuate in response to the
biune causes discussed earlier for the "600-foot" Band. Fluctuations
resulting from atmospheric-pressure changes are slightly more pro-
nounced because the aquifer in under higher arteaian pressure and its
barometric efficiency is greater. Water level fluctuations resulting
from loading are negligible because of the structural support of the
greater thickness of material above the aquifer.

Since 1057, water levels have fluctuated primarily in response to
r a i n f a l l in the outcrop area of the "1,400-foot" aand aquifer. Hydro-
graphs (fig. 17) show tliat water levels rose from 1967 to 1051) during a
I H - I KM! of normal lo al>ove noruml precipitation even though pumping
iiicrcubod b l ig l i l ly over the sumo |>eriod. Tlie regional rise of water
K-vo l 1.4 similar to the ribe of water level in the "600 foot" band (fig.
'.') (.luring ihebitme period.

H Y U U O U J U Y , A y i l l U L l ) riYBTtUB, MLMTHIB A U t A , T K N N . 037

UT1>UAUIJC CUAUACTKHIUTICU

The numerical valuea of the hydraul ic chartLcteriMtiCb of t l ie "1,400-
foot" sand determined from seven testa in the tliree well fields in
Memphis cover a ratlier narrow raiige.

Avtrtf* Um<M*m M**,m.*m
r . - - _ - - - - - - - - - . _ _ _ . 3 x l t > " l)O.OOU 14O.OOO
a——————-----_.___ 3 X 1 0 * 1 3 X J O * 4X10"1

An eiOJiiple of leal data is shown in f igure 1H. The highest values of
the coefficients were from tests ut the I'arkway well field (pi. 6),
where the thickness of the "1,400-foot" sand is about 16 parctnt
greater than in the other well fields.

The yields of the wells used in the tests ranged from 400 to 1,60O
gpm (gallons per minute). The wells range in diameter from 8 to
24 inches. The well screens are B-10 inches in diameter, 55-120 feet
in length, and |>eiietral« less than 50 percent of the thickness of I he
aquifer.

Ttu aquifer-teat results indicuU; ( h u t the "1,100 foot" sand i3 almost
an ideal artesian aquifer. The chunges of witter level in ol<^i v a t i u i i -
wells in response to changes in the rate of wi thdrawal wen- almost
instantaneous, indicating near-perfect vertical confinement Ut we*n the
clay boundaries. The barometric efficiency of the aqu i f e r ranged from
75To more than 05 |>ercent, also indicating muii |HM f»M [ con l in tMnrn i .

U4AMA* W(U IMtO

1 400 lool UNO
KSI- MOV M-lt It

usi«M4 mew ruuno »ui
|,U tlQll

I .^2-IMUOO|i»l|»< B

t .a ion i -J . 10 •

Ir'lUUkl It. — fU*| U conifuUlUiiiB of (r«niBiltt«tbllllr cad •lormf •
"1,400 fool" ••oil uillifl ptulUtl i»ua>t'tiiM )••( dt(*.

icui» f«f IL«
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T. M- , made in the Mime w e l l l i c lds in 1 1 ) 1 1 mid I n t e r show t h a t the
h \ <li a u l i c < hui uc.loi ishcs of 1 1 ic n< [i i if cr l i u v e not changed apprec iab ly
i ii about 1 5 years.

' I ' l i c h y d r a u l i c co i i s tun t s determined for the "1,100- foot" sand lire
i IK i rn t o l l a b l e 1 1 in n thos» for the "500- fool" sund, and (lie const u n t s may
I 'i i i M - d moree txens ive ly localise the "1,400- fool" sund is more u n i f o r m
in I c i t i i r e mid thickness.

I IKCUARGB AND MOTKMBLNT

In some part of the outcrop *r*a wliara th« "1,100-foot" sand IH in
contact with Ilia Ixdloin of tW ".fiflQilooL" SUiul. t l io "500 foot" HIIIK!
outcrop serves as the recharge area fof both aquifers (Schneider and
I II. i likens! up, 1050, chart 1 ). Where the aand is ex|>osed ut the BUT fare,
n i c<_eives recharge from precipitation and from seepage from streams.
Tlie rate of recharge is influenced by the rote and amount of precipila-
i i o n , as indica ted by hydrographs of wells in the "1,400 foot" sund
(I ig. 17) which show t h u t the wa te r levels rose in 11)57, a year of
u n u s u a l l y high r a i n f a l l .

Tho rale of recharge bofoio the development of wells in the, a q u i f e r
began, based on a v a i l a b l e da ta and tho assumption that recharge was
c i | u a l to the n a t u r a l discharge at I hut t ime \vns nlxiut 5 mgd to the
M r m p h i s area. Tim present rale of rct:harge is unknown but is less
l h : i n the pumping rule for (he urea.

The amount of water moving toward a well is promotional to the
hydrau l ic gradient of the cone of depression. Generally, the hydrau l i c
gradient increases as the rate of pumping increases. If the pumping
ra le remains constant, the cone of depression expands and the hy-
drau l i c gradient tends lo l l u l t e n , oilier factors being equal, u n t i l an
equ i l i b r ium slope is established. The I'.HiO rate of w i thd rawa l from thn
"1 ,100-foot" sund was alnml lit mgd, and t h i s q u u n t i t y bos not varied
morn (ban '20 [H-rcent du r ing (be post decade. The hydrographs of
\\ i-lls FII : W — 1 and Sb : 1 1 - 1 ( fig. 17) show tha t the hydraul ic gradi-
ent established in the " l , l u u foot" sand has flattened and remained
i i l x u i t cons tant several mi les from (he area of heavy wi thdrawal for the
| i ; i - , t decade also. The gradient 15 .'10 miles from central Memphis 13
a I MM 1 1 ;! f tv i per mile, (or 5.7 X 10 •), and (he rule- of movement of water
i , a b o u t l l> '.>() fei't |KT year .

\ V i i l e r - l e \ e l d a t a f ( , i !!)_' I (S» h i i e i d e r and dishing, I'.MB, p. !>) ahovv
I l i . i l t he h y d r a u l i c g r a d i e n t before develo |)meii( o f wel l s in the "1, 'KX)
d x i l " > a n d was 'J..r)X 1(1 • and l l m l the I ransmis . s ih i l i ly was l ' . !x | t ) '
/ •pd | > c r f t H.i;j-d on thi^ ,e l i g u i - e ^ t he average a i n o i i n t o f w n l e i - ( h u t
U n i x ec| \M'^| \\ Mid across a 1 m i l e seel ion of (he " 1 ,1OO- fool." sand a q u i f e r
\\ as a b o u t ( I . I ( i n i^d, co in pared lo 1 mgd for I ho "fiOO - foo l " saml a q i i i f e r .

I l V I ) l t ( ) l . ( H i V , \ g t l l h K K S Y I S T K M S , M K M I ' M I S A I I I . A , T K N N

Tins t u(« of Inn v e i l l e n t IS equa l lo I hi' mil III .1 1 1 1 1 i 1 1 :i 1 1'. ' ami I et h . i l j;n

b«;fore ( he deve lopment o f w e l l s i n t he a q u i f e r .

T h e average d a i l y r a t e o f w i t b d i a w a l o f w a l e i f i o n i t h e "1 , '1 (M)
foot" sand in thn Memphis n i c a U - l v v e i n r.i.l.ri and l O l i f ) is shown in
figure G. During the period I ! > i 7 HO ( l i e a n n u a l pumpagu ranged
f rom 10 to 11 m^d and averaged a l M i u t Ii! mgd. 'I'he slop* of the,
present hydraul ic gradient in (be. urea l .> IUI mi les f rom the center of
heavy wi thd rawa l has developed in i espouse to t h i s constant rate of
withdrawal, and nea r -equ i l ib r ium condi t ions of discharge, recharge,
and water level now exist.

In 1924, before Iho development of wel l s in the. "1,100-foot" sand,
was equal to (be amount of recharge, or about 5 mgd. Pumps within
the area now intercept all the water that formerly WUH discharged
mil ui ally from the area.

Total discharge, or the amount of w a t e r w i t h d r a w n f r o m 1!UI lo
11)00, is about 120 bil l ion gallons. If we use a coeff ic ient of storage of
3 X H)-' and a total wa t e r - l eve l decline of 71 feet (in tho P a r k w a y we l l
l ie Id ), the amount of storage deple t ion in the a q i i i fer is a l w i u l \~2 b i l l i o n
gallons. The average a n n u a l r a i n of dep let ion of slot age in the a q i i i fer
is 10 percent of the present average d a i l y r a l e of p u m p i n g , or a l to i i i 1
mgd.

OTUEA AQULTERS

The Riple-y Formal ion of ClrrJaceous age may 1«( a major Mju ice .
of water in the fu tmv. Tho lop of the I v i p l e y lies about 'J , ( i lM) feet
below laud mirfi ico ut Memphis, ami, at pre.s<'u(, only one wi \ i l , in the
1'arkway well field, is screened in the f o r m a t i o n . Tlio pie /ometr ic
surface of this aquifer is more t h a n HK) f i f t above land surface, and
w h e n th i s wel l \viis allowed lo f low, it prtxlucj 'd ul>out .'15 gpm. The
water contains inoro than 1,(KK) ppm (pa r t s per m i l l i o n ) t o t a l dis-
solved solids and is not fit for most uses w i t h o u t t r ea tment .

Teirace deposil.s consisting of sand ami gravel of I'loistocc.ue, ami
(or) 1'lioccno ii{,'» may also Ixi a major f u t u r e source of wa te r . The.s*',
de|x)sils be at or near hind surface, whore, t h e y urn pntUMil and may
1)0 03 much as 1GO fe^t t h i c k . Several domest ic wells Kc.riHMiod in ( I n s
aquifer yield as much us 50 gpm, and it is probable (ha t largo capac i ty
wells could be developed in some, places in the area. Wate r from
the, terrace depomla is bard but genera l ly contains lens iron t h a n dov-s
iho wat«r from either of tho p r i n c i p a l a q u i f e r s . Water f i o m (he
t i n m e n deposits i s s u i l a l i l o for ' jmi r i m l u s l mi l uses wi l b o u t 1 1 i ' ; i l m r i i l
t h o u g h none of the mdusl i ies in I lie nl ea use w u l e r 1 1 om I his , < > m . ,•
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QUAIOTT 07 WATKB

Water thai moves through underground formations conies into
contact w i th un t l dissolves soluble material in ihe rocks, thereby
( Imigmg (he chemical qual i ty of the water. DitfeniiiCAS in the quali ty
of ground wal«;r reflect differences in the geologic env i ronment in the
water bearing formations. Formations lying at considerable depth
l>clow the surface and thoae which yiftld wal«r derived from distant
,»\ircM usually contain water thftt U more highly mineralized than do
i liose which lie at shallow doplh or obtain water from nearby sources.
A complete discussion of the significance of the chemical and physical
<li;iracl«rislic9 of wuter was prepared by Lohr »nd I»ve (1054, p.
:i i;i).

The value of a water supply U largely dependent on the quality of
l l i o wuu;r required for various uses. Water from the two principal
aqui fe rs in the Memphis area is of good chemical quality for municipal
u.-io urul contains chemical constituents in concentrations well bulow
ilioso recommended by the U.S. 1'ublic Health Service for wnter used
mi i n l f i - , i . i U i carriers. I ron concentration and hardness of wutcr lire
usua l ly the most imiihlcAOini) chemical qual i t ies . Iron concentration,
hardness, and total dissolved solids in selected samples from the
lun pr incipal aquifers are shown in figure 10.

The bacteriological quali ty of water from the "500-foot" and "1,400-
foot" bund aquifers in the Memphis area is excellent because of the
great depth to the wute r Hixl because a local ordinance requires f i l l i ng
of abandoned wells with clay and cement. The only aquifer which
t.ould become seriously |>olluled from tho land surface la the lorrac*
deposits, and t h i s aqu i f e r is not used extensively for supply whore
j io l lu t ion would be likely.

Industrial wastes and sewago do not currently pose a pollution
problem, because these materials are discharged to the Mississippi
Kivcr and ai-e not allowed to accumulate in large amounts at any
place in the area. Discharge of waste water to wolta is prohibited
liy municipal ordinance in Memphis and Slielby County.

WXTEIl IN THK "JOO-FOOT" BAND

The chemical quality of water in the "500-foot" sand is good. Tim
( i n l y dissolved constituents that, are troublesome urn iron, free carbon
diox ide , nnd, in a few places, hydrogen sulfide. Iron is easily re
m o v e d by ae ra t ion and f i l t r a t i o n , and most free carlnm d i o x i d n nnd
l i y d r o g i ' i i s i i l f i d i ; cscupc us the w a t e r is |>um[>fd from I he ground or
< l i i i - i n f j l hu ucrut ion for iron removal.
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W.ll numb., » -M.nln.-.. I .((,,, , . , ,„,,
M>l»ulvxl u>lxl> l|<K'i,|

b'lUUIH Id. — Irua pi>Dc**Dtrk( loa, hardoraii, aoj loltl dU^olTfd solid* of wm«r from »«l<;rttHl
wills In Ih. 'ttOOfool" <0<I "1.400 foot" und».

The wuler tem|>eralure ranges from (!1° t^> (5I°F, de|>«nding on the
depth from which the water ifl pumped. Tim temperature of the
ground water in tho Memphis area increases about 1'F |>«r 100 foot
of depth below tho ground surface, s tar t ing at 01° F at a depth of
alx.ut KM) feet.

The water is gene-rally soft. The average, hardnuss dut^rmiiKxl
from random sampling is al>out 40 ppm, having a range from 10 to
170 ppm. Tli*high*«t values, above <U) ppm, may bo a result of harder
water leaking from the overlying terta<-.a d«[>oflilfl and inning w i t h
wal«r in tho "SOO-foot" Bund. Morn w a t e r w i l l probably l ie i n d i i c i x l

l the shallower fo rma t ion as p u m p i n g c o n t i n u e s (o increase.
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Determinations uf ] > 1 I made immediately af ter suinples were, col-
lected showed the water to be arid, hut a neutra l condi t ion wus ap-
proached wi th in a few minutes after collection as a result of the
escape of carbon dioiide. Tlie average pll of the water a f t e r it I I U H
\«-cn striding for a few hours ia about 6, indicating a s l igh t ly ucid con-
d i t i o n . A typical chemical analysis of water from tlie "500 foot" sund
is shown in table 2. The sample was analyzed several days af ter it

is collected, and for this reason the pH determination was compara-
t ive ly high.

TA»LI: '1. — Typical ttxmuul anaJy«i« oj wolrr from (A« "D(Xt-fool" tainl
I I U . M I O . I tuitly.l:. ul w.lrr bun »>ll •hrO-IM U ih* "»OHo«" MHO

.l,|.il,. x,; ll. drilled. IWJ Wiur 0*U: eater, •; pll 7* Unpwtl
* U.K.U* U)

.
>l— lOc oxxlucunn

V l i l l l l i l l U I I I ( A l ) . . . . . . . 0 0 . . . . . . .
> l l l i : u (SlO,) . . . . . . . . 13 .......
I r . n i (Ko) ........... . 44 .......
t ' u l r i u i i i (C») ....... Ill 0 I'.l'.t
M.iKiu:*iuiii ( M K ) - - - - •"> •"• . 45-!
- M M i i i i n i ( N u ) . . . . . . . . . K. -J . :i:>7
i*iiiH.-»!um d o . . - - - . - 1.3 . 0:1:1
l l ] L » r l > o i i u l < : ( I ICOJ . . 11 I IM)

.
K. O»o4 8u/f«y|

SuUule (SO.)....... .. 3.2
Chloride (CI) . ....... II. I)
Huoride (K) ........ . 0
Nilrau- (NO,) . . . . . . . . H
Disoolvuil w i l i i l n . _ _. . _ M
Hardiii-tiH *tt ('uC()(:

Tulul. . . . . . . . . . -IK
Noucar lxiuale . 0

The water for munic ipa l use in Memphis is treated for iron removal
i » n l y . This treated water , which includes water from llio "1,400-foot"
•vind, contains al)out 100 ppm lotal dissolved solidn. A
industr ies requiring \ \ulor of special chemical quality treat the water
for the removal of certain constituents, but most of them use tJie water
nut n-iiled. The Memphis Light , (Jus, and Water Division is oquip|>e<l
lo .ulil c h l o r i n e to the w a t e r us u protective measure, but chlorine is not
rout inely added.

WATEII IN THIC "1.400-FOOTT- H A N D

The chemical quality of wutcr from the "1,400-foot" sund is good
( t u b l e 3), but ( l ie water is generally more highly mineralized than
water from the "500 foot" g«nd. The hardness (as CaCO,) is lower,
l ung ing from 5 to 17 ppm. Water from the "1,400-foot" sund is un-
treated for municipal use, f\<;cpi for iron removal, und is mixed with
w n j o r from the "BOO-foot" sand in the municipal system. Treatment
I'm- iron removal also removes the smal l amount of free carbon dioxide
.mil hydrogen sull ido from the water.

T;ibh> il shows a t y p i c a l chemical ana lys i s of water from ( l i e "1,400-
f i m t . " sand. The. pl l is n e i t h e r r ep resen ta t ive of water in ihe fo rma-
t i o n nor r e p r e s e n t a t i v e of W; I ( IT i m m e d i a t e l y a f l e r p u m p i n g , because
t i n - a n a l y s i s was miide S4-verul days a f t e r col lect ion of the, water sample.

During t h i s t i m e the. r.scupe of fre<^ carlion d iox ide f rom the. w a t e r
causwl an increase in the p l l . No cur lx in d i o x i d e or pll <letermina-
tions have. Ix^eu made immediately a f t e r collection of wa te r samples
f rom th i s f o n i i u t i o n , l i n t such a i n t l y s f s piol ia l i ly would \n i s i m i l a r to
those, ina i lo of wa te r from the, "500 foot" sand.

" I ,^0(>-/ai>t" tandTABI.K 3 — T y p i c a l chtttncal ami/yi t f of umler jro
rhrmlrtl tntlyiliaf w»l«r In w«ll R h : K 4»tn lh* "l.tOOIoaC' »uij W.ll il.U rtUm*U>,

I.JOJ ll. Jilltod In I IHI . W.Ut lUU: color. 17, Iwmmlui* 70* >• . <!•
ducune* (uildotnboi «l M'C), ltd. An>lyiU liy U H. O»ul Bur««r |

ita
OtMl-

nd
l O l l l l l H l ,

kiu. 1 : 11;

f»ET
0 I H I 7

. (Ih5

. (HID
000

emoval
)-foot"
of (lie

5 water
B water
uipi>ed

^'•H«IMwrlll MtUlCN MlJJ'VM

8ilic» (SiO,). ........ 12 .......
Iron ( F e ) . _ . _ . . . . . . . . . tiO. ......
O»lclnm ( C ^ ) . _ ..... 2.7 0 .135
M«Ri.(u.ium (Mg) . . . . . 1 3 . 107
Sodium (N«) . ....... 3f> 1. 522
1'olnn.lum (K) . ... 25 . 064
UluArboiiJite (1ICO,).. 101 1.065

Samples collected in 1027 and
indicate that (ho qual i ty of water ii
constant. If leakage to the aquifi
from rocks either below or above,
th* chemical anaJyaw of the w%|tfr

of water in adjacent formations?
where the pressure head is lowere*
that the clays confining this
permeability.

WATMH IN OTI

SuKiite (SO,)........ 6.1 a KH1
Chloride (Cl) ...... 2.0 .0541
Klunride ( K ) . . . ...... .1 . (M>5
N i t r H i B (NO,) ...... .6 . 008
Ditulved w>l i< l r t .... 112
t l a r d n f U H *» CaCX)i

Tol.l. .......... 12 .......
Noiic.rU.u.t,. 0

at infrequent in terva ls a f te rward
the "1,400- foot" sand has remained

er occurred in substantial amounts
it would undoubtedly be noted in

because of the difference in quality
flie constancy of quality in tlie area
I considerably is further indication
artesian aquifior have very low

IKR AQIJIFKBti

Chemical analyses of the few samples of water olilnined from I ho
terrace deposits in the Memphis area show that the water is generally
hard but that it contains less iron and cuibon dioxide than does the
water from tlie two principal aquifers. Th* average hjurdliait (a«
CaCO,} of water from th« "^00-foot" sand is about 40 ppm,
uvertup hardom of wat*r from the ten^c« deitosiu, about 200
lflTie"0<X^fc)ot"sand ia locally recliarged by ae«puge from the terrace
depoaila in any part of tb« trcft, sampling for chemical quality may be

location and amount of such rvcharg*. Thji
i «f fh^objeetivea of a continuing mvMUigatiou.

Analyses of several sampler of wnler from I ho only well screened
in Uie Ripley Formation ( u l K n i t 2,600 ft deep) in (ho Mcjnpli is :in-.i
show that the water contains more t h a n 1 , < X X ) ppm total dissolved
solids and is sal inn. Tlio chemical t | t i a l i l y of the wa te r has not chan^i -d
appreciably since the l i r M s . i n i | i l i > was co lh 'Cted in H)'J7. Samples of
water from this aqu i fe r HO 100 mihw oust of Memphis conlatm as lni l<\
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us nun I (Midi of ( l i t ' amount of dissolved solids found in water ul Me in
plus, l l ius indicating t l ie ruto of change in chemical ( ( i i u l i l y us the
w a t e r moves d o w n d i p toward Memphis.

FACTORS AFFECTING FDTUBE USE AND DEVELOPMENT

'I liu foi cmost consideration ul present is whether or not p u m p i n g
f i i m i the p r inc ipa l aquifers in the Mempliis urea can cont inue , (o in
cic.isu each year, as it hafi in the past, w i t h o u t causing ( l i e ahandon-
n i e n l of many wel ls or u major cliailge in llii! chemical q u a l i t y of I lie
ua lc r . The. answer is a qualified "yes," a l though, us Iho developmeiiL
of new wells in thu ui j i i i fers continues, pumping costs rise, p r i m a r i l y us
a. result, of dec l i n ing piezometric surface and the higher i n i t i a l cost of
developing new wells ut greater depths. Other factors which muy
all 'crl f u t u r e development include loaa of ur tes iun head, change in
cliciinciil quality ns a result of induced recharge, from adjacent forma
( ions or from surfuce wuter in cer ta in locations, clnuige in h y d r a u l i c
cl i i i iae lcr is t ics of the n(|iiifer, devrlopment of wel ls in shal lower or
deeper aquifers, development of s u r f a c e - w a t e r supplies u here wate r
q u a l i t y tolerances are lower, und discovery of new indusl r i ; i l processes
winch muy reduce or increase wa t e r consumption. All IhcMi factors
am of i m i i i c d i u t e concern in long-i iinge. water inanuge ine i i l , hut none
appear to oiler reasons for cu r t a i lmen t of development of wells at the
curren t rule in e i ther of the. p r inc ipa l aquifers . Home of the factors),
biidi as development of s u r f a c e - w a t e r supplies und deve lopment of
wells in deeper or sha l lower aqu i fe r s , would tend lo conserve- wu te r ill
( l i e ''500-foot" und "1,-JOO foot" sands.

Wuter wells can he developed in e i t h e r of (he p r inc ipa l aqu i f e r s any -
where in the. Memphis urea, but (he amount of wute r di^-harged by
u well per un i t drawdown of water level, defined us specific capacity,
cannot be predicted accurately because of the. nonhoiiiogenicty of the
sands and the sporadic presence of clay beds of va ry ing thicknesses
in some purls of (ho, urea. The si/.e, capac i ty , and Iype of cons t ruc t ion
of u we l l , the f,i/e und length of the w e l l screen, t l i e k i n d of gravel
envelope around the sciven, the p u m p i n g ru l e , and the h y d r a u l i c - prop-
er t ies of the w a t e r b e a r i n g f o r m a t i o n in the v i c i n i t y of (he, wel l alfect
I ho spec i f ic capaci ty . Theore t ica l ly , I r ansmiss ib i l i l y ran U- used to
pred ic t speci f ic c apac i t y of a proposed wel l where, oil ier factors are
k n o w n . The specific c a p a c i t y of wel l s in (he Memphis urea ranges
f i o m a few to more t h a n KM) gpm per fool of d r a w d o w n for we. l l s of
. i l l s i /cs n i c i l a l l t ypes of i misl i ucl ion. The s p e c i f i c c a p a c i t y of an
a \ e r a g e . I d - i n c h w e l l in I he ",">()() fool" sand is ahonl i l l ) gpm per fool
( i f i l r a w d i i w n .

I n t h e i t r e u ei is t o f u s o u l h w e M I r c n d i n ; ; l i n e t h r o u g h ( ' o l l i e r v i l l e ,
I ' mi . und O l i v e I t i , n i i l i . Mi -^s , I he w a f e r l e v e l in ( I n - ".'idll foot " s m i i l

A(^uirt:|t svbTtua, Mkiwi ' i i i s A U K A , T L N N . O45

has declined l>clow the top of the aqi i i fer^and nonai-te^ioji cond i t ions
prevail in tliat area. As pumping continues to increo-sft, the

i nonartesian boundary w i l l migrate toward Memphis, and ,
ev&tually, when theater level in Memphis has declined 300-400 feet
talow lund surface, nonartesian coiwitions w i l l encompass the entire
are*. When the present annual pumping rate is doubled, the boundary
will have advanced to the present city limits of Meinphii* If th» cur-
rent tnmial increfle in Dumping rot* continues and if the preaeot areal
pumping putteni contThues to develop, nonartesian conditiona will
reach the city limits of Memphis in about 30 years (1090). Variations
in >W fu tu re pumping patter" may hosteji or delay the approach of
no^ykesiun conditions In the "500 foot" sand. The present practice of
wider well und well-field spacing will tend lo preserve UWB artesian

idition.
["he im|>cnding losa of trtcsion head in the aquifer is not cause for

Irm. On the contrary, water levels should fluctuate leaa and de
lie, more slowly. Some water may be induced from the overlying

deposits and cause a chiting* in the chemical quality of water,
aitfcputrh probably not a significant amount. The amount of land
suuEidcncu resulting from dfntat*rfc»£ of tlie aquifer wil l probably be
immeasurably small unliau the water level declines several hundred
feet below the top of tlie aqnjLir.. 'Jionartesian conditions will result
in a relatively uuall additional {oqi of developing daoper walls and u
si itfhtfy higher fpet of piunbing. i'

iivolopmcnlflpf walla inv aji<J.lj» of water froni, U>e "600 foot" sand
probably wi l l contjnua ao lonj; A tlie quality of the water is satisfac-
tory,,. The coe|iciei>t of Hl^namissibility for the "1,400-foot" wind is
aboul 1.2X 10« gpd pa ft. and 4qr the "500 foot" sand about 4 X 10».
The ratio is about 1 to 3,'indicating tj^it three times as much water
may move through tha "500-fobt" anno. The hydraulic diffusivi ty , de
lin^d ns the nitip of Uie coefficient of transmissibility to the coefficient
of storage, for U»e "1,400-foot" fand,,J3 4 X 10«, and the "600-foot" sand
it if l . IKJX 10*. 'Tlie rat'iA is 3 10 1, which indicates that the effect of
any change in the rate ofaiscliarge travels throe times farther in <he
" 1,400-fcxit" sund.. The estimated rate of movement of water under
na.turn 1 condiUqnaj prior to development of the "1,400-foot" sand
aquifer, was abowi 0 JO ingd for each 1-mi le wide section of the a q u i f e r ;
for the "600 fo*t" eand, about 1 nigd. These values indicate that tho
iilt^wato capacity or economic yield of the. "1,400-foot" sand is nUiiit
10 percent of that of the "500-fool" sand under s i m i l a r condi t ions .
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A D E Q U A C Y Ok THE A Q U I F E R A N A L Y S I S

I > e ( e i i n i n i i l ions of ( h i t rale, of movement of water , the i m t u i a l and
n l i h ' i . i l d i sc lmige , ( l i » i n d i c a t i o n and eHWl. of nvchai |;e, and (ho

h \ d r a i i l i e c h a i a c l e i i s l ics of < l i o two p r inc ipa l a q u i f e r s in (he Memphis
. M I . i n i t ) r e s u l t s o f ( I n ; app l ica t ion o f mathenni l icul formulas (o t lm
i l . i i a eolleclc-d for Ihe.so i>ur|>oao8, (ieological and geophysical d u t u
• i , l l r i l nl ( l i i i in/; 11 lit investigation, contributed '"> f t l l ( ' ' ( ' l l ( l ( 1 < l '<> v e r i f y ,
I | M - - J I M o u l t s . Tim a n a l j s f s nre adequate for the current . (10(10) rule
of p u m p i n g ani l location of well fields. Only ( l i e lo ln l a m o u n t of
\ \ a l c r i n v o l v e d und i ts i n t o of movement is ex|>cclc(| to change, sigmfi
i . m i l y in l l i o f u t u r e . The hyilruulic characteristics descrilM'd in t h i s
l e p o n may IK; used to predict (he results of these chunk's th roughout
i IHI n HU except where (he "600-foot" sand is no longer under aiHe.sian
pi r ,Min ' . Tests w i l l have to tie conducted in areas where noniirtcsiiin
c o n d i t i o n s exist to determine! the hydraulic characteristics of (he
a q u i f e r . In such areas, however, pumping is expected to Inive u less
| i i IH i i in nerd e f f e c t on ( l i e w a t e r level t h a n i t has in I ho artesian pud of
l he a rea .

In general the. a q u i f e r a n a l y s i s us p resell lud in t h i s re|>orl is sufli
i i e n i l y adequate to predict w i t h reasonable accuracy tho f u t u r e water-
li \el t Inures for given rates of pumping , e i ther greater or smal le r
l l i . i n tho present r a t e . The analys is ulso indicute.s ( l i n t greater
a i i u n i i i l s of water may he, puni j ted fn im I x i l h aipufers w i t h o u t i m p a i r
in ; ; t l i t i w a t e r supply or seriously a i rec tmp the q u a l i t y of water .

CONCLUSIONS

Tin) two p r i n c i p a l aqu i f e r of t lu i Memphis area aro tho ".')()<) foot"
and ' ' l , l ( X ) - f o < i l " s;inds, from which pn ic l i cu l ly all tho w u l e r u«cd m
i l i u area is pum|xxl. Tho pre.sent ( U X i O ) rale, of w i t h d r a w a l is a Unit,
l.'ii) ni^i l , Kl.'i injjd of which is pumped fnim tho "C)(K) foot" sand. Of
iho in l low (o (he. area (hroii^h the l '5(K)-fool" sand, exc lud ing leakage,
f i mo si reams ami adjacent a<pufei-s, ahoul-15 |>«rcaiit in from I ho east,
a h i n i t L'U | K - i c < - n ( is from l l i e s o u l l i , a l xmt 15 percent is from ( h * > n o r t h ,
ami ahoul H> percent or le^s is f rom I ho west. Tho r e m a i n i n g 10
pi n e i i l of l l i o w a t e r der ived a n m n i l l y f rom I l i e " . M M I foo<"sand comes
I i I M I I id pie I lo l l i if si oi n gi; us a l vsidl of d e r l i n m g w u l e i l e v e l :md f lo in
l . . i k . i ; ; n f n i m the , o v c i l y m g l e i i u c i ; deposits wh ich , i l l t u r n , m a y U -
p .u I l\ 11 . h ; i i ;;ei| hy >t lea ins and I') pi eel pit at ion. l ' 'a l i l ls m tho area
i n i \ i n l h i e i K c \ \ a l e r m o \ c inen l a n d \ \ a l e r l c \ e l s h y r e l a i i h n g t h e i n
| | . , \\ nf u ;ii el f l om I he. west .

I 'urn | > i i i ; ; 11 ,1 s \\ fi e m . i i l c In i |i lei m me I he h ydl a n l l i eh ill ' ac t e| isl ics
1.1' l l i a l M - i l i o n o f ( l i e . ".'<l)0 fou l" -,.uul a i p l l f e l a d j i n n i l t o the. w e l l
. i . i i, , I "l mil l l io \ .1 hie , iihl.i mi-i I. I In- f u l l I Im I. ne vi of I he aiini fer
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['< r ,1 m i n i <M| |o l i i L v e u c o e l l i r i e n l of 11 .1 n:,n i I v . l h i I ll y of i t hou l 1 - 10*
gpd |x-r f( and u coe l l i c i rn t of s to rage of a l M n i t ',\ • 10 '. Tim long
r angn t i l feel on water levels in ( l i e HI ea may lM^ i l e l i ' i i n i n r d hy \ I H I I I ^
t lu«« coellicient.s for any g i v e n rato of p u m p i n g I U K | comput ing <ho
f u t u m d ra \vdown. For e x a m p l e , i f t i n t pre.scnt pumping rate from
tho ",'i(M) foot" Band rejniuii:! consljint, \vnU;r levela w i l l ct*ati (o clev-
chno w i t J i u i u few yi\ars. Hownver, if tho lumual pumping rate from
l l i o "f>(M) f(M>t" tuiml roiUiniRy to mcrcMiso at (he, pi-i-««Mit rat« of approx-
imalely fi mgd |x;r yeoir, water levels wi l l d ( M : l i n o at alxxit (Jieaajn» ntte
as ut pie-sent unless fu lu r t i wells and well fields are locaUxl at greater
dis l j in iuvs f n u n tho pi osent centers of pumping.

Tli« water lovel in Cho "5(X)-fcxit" sand in tho southeastern part of
tho Memphis area has declined to a fow fe«t hdow Uio toji of the
a q u i f e r . Tho lino marking (ho )>ouiulury Ix^twouu arteuian and non-
Hrtosion conditions IH slowly advancing towanl Memphis, and, in alxMit
.'10 yoarfl, noiiiirt«8iaii conditions may exist over tho ontjro area. No
i l e tn i i ien la l otfw.t ran ho forecast, though the q u a l i t y of tho wator
pi im|M'd may change s l igh t ly as water is inducixl from adjacent for-
mat ions and streams. Wate r - l eve l l luc. tmit ions and (he overall dnc.line
in watar levds [)rol)iihly w i l l \w> less prononnce^l t.han nt tho proseiM,
a l lho i igh (ninsmissihil i ly w i l l dp^reiuso as l l io aqu i fe r i sdruined.

Tin) " l , - l ( M ) - f i M ) t " sund, an almosl ideal a r t e s i a n a q u i f e r , is 11 second-
ary atpiifer iMM-jtuse it is only ahont, cine four th ILS U i u k us the "MH)
foot" Mind and, Ihe ro fon i , (uin f n i ' i i i s h only one f o u r t h its much w a t e r
or les.s. The coeKicie.nl of I l a n s i n i s s i h i l i l y in ( l i e " 1 , K M ) foot" sand is
1.2X l() 'g |Ml |>e.r f t , o r n l M ) u t thesj ime as ( h a t in (he "MM) foot" sand per
un i t of thickness. Tho slorugi) coellicient is ,'t X 10 ' indicat ing that less
\vnUir is derived from storage |Hsr f(x>t of witter-level decline than is
derived from the "5(K) f(xit" sand. The etfwt of pumping on tho wn(«r
level in this a q u i f e r is nlso more pronounced at gn'iUer distances from
tho center of pumping than is the ellect on tho water level in tho ".r>(>0-
fooi"so.nd, p r imar i ly Ixvauseof the greater aKe-sian head in the "1,400
foot" snnd.

Tho |iiv.H4<iil ( I ! ) ( i 0 ) rale of p u m p i n g fn im ( h e " l , l ( K ) fcxil" SILIK! in
the Memphis area is a l x n i t l.'l mgd, and a lohil of id Hint 1'JO hi 11 ion g u l -
lons is est imated to h a v e ln-en w i t h d r a w n sinco the lirst wel ls wern
di)v»lo|MMt in 1024. The a q u i f e r is p r i m a r i l y a Hiundhy source of w a t e r
for tlm city of Memphis.

I'art of (Jiis investigiit ion \\ as directed toward answering spivific
(|iieK(ioii8 relating to w a t e r ' a ipply t h a t m i g h t , ho asked hy t l i o M j
< luirgr-xl w i t h [ ih ini i ing fo r an e x p a n d i n g c o m m u n i t y . K a / m i i i n i
(11)44, p. 17-1H) expressed I he p i o h l e m s of I ho M e m p h i s a i e n w a t e r
supply in tho form of n i n e ques t i on - . . These quest ions r e q u i r e 11 ni l I he
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i i i . i x i m u m amount of water tha i can ho pumped safely from the aqui-
fers Ins determined. That l imi t cannot he determined at present b»-
tausc the change from artesian to nonarUeia^ conditions and Uie
<h'ix;iitra)ization of pumping tends to increase the maximum safe
amount of water that may be ohtained in the i||re»\. Therefore, the
unswcra to K aim aim's questiona are qualified and reiect the atatuB of
Knowledge of Uie area for the period ending with thia investigation.
Tim questions w i l l continue to be the basis for aikqrtcal continuing
investigation if supplemented by other MrtlfUtnt q
listed in the final pages of this report. j

1. What is the origin of the ground water
a real

ionfl which are

the Mempbig
.

aNfaT tnmA( prevent about 90 percent of the watjf oWaNfaT tnm the "60ft,t>ol"
orl^lnHlea aa undergrouad Inflow Into th« an*. I^fV tha* 1 berfevt
water cornea from depletion of the itorage OC the M*̂ ***- Tlf* reaoaUMler, about
10 percent. U leakage from the overlylwj terrace it^i'tn Jf irom other aonrcM
of recharge In the area. ' |

Almut 10 iwrcent of the water obtained faaan the "l,40»-foot" aand cornea from
<lr | i l e l lon of the alorage of Ibe aquifer. The ether BO percent pfobaWy orlglaatea
ua Inf low Into the area.

'2. Is more water being taken from the underground sources tfcan
na tu re put a hack eacliyearT If so, what is the'»%ceaB of average witli-
d i u w a l over input! If not, what is the ultirauUe safe yield of
\valer-bearing formations t

l^kea from the aqall«r»
eaee la pumping

*Ulbr)um conditional
T«c|UrKe would eqpat

Presently, the aniiwer la yen. Uore water li
I bun U being replaced each jear becauae of the
l luwever , If the annual pumping rate remained co
> v » u l d Iw reucln-d wi th in a few year*, aud Ibe amo
i l i M l i a r g e o n an innual baxla. iij

If eacb aquifer li con.ldered aa a unit ending at th«fi|(Bfidary of the Uemphla
nreu and If a coinparlaon la made of what la added tp each of thaee unlta hy
Intlow uod auy other procetuw-i u lib what ba» been (taken oul, then the difference,
li the amount of depletion of storage of each aquifer la, Abe area. The average
. iniiual rule of depletion of alorage of the "000-foot" eauttf In the area la leaa
limn 1 iierient of the annual pumping rate, or about 1 imgd Therefore. 09
IMTCI-III of Ibe water taken annually front tbe "BOO-foot" 'Iflad wi th in the ar*||
l» replaced by recharge. . V

Similarly, about 00 (tercent or more of tbe water that aaa l>een t u k e n from
Hie • ! ! ( ¥ > fix,!" Kund lu the arm bn< ln-en replaced. It la I o^ water leyela In thla
n i p i i f e r I n d l i u l e t h a t recharge ha* been greater tbanrf"llacharge tlurlnc the paat
I yeura.

. ; An, t in- . \ \ ; i l p i - l x > ; i r i i , ^ fo rma t ions continuous between the out-
i io] is (if a n y ) and the ui! 1 1 l i i -h l s? '

The U I I K \ M r U yen ThK < nut l i n i i i y In s l iown hy I h*1 Inf luence of puni|iln|; f rom
I , . , Hi the. "MM) foot" and the "l.UM>fo<n" iiindv on the wate r I<-TC|H In obm-rvatlun
\ M l l t :UI i i i l l e n i ior l ln-xi i l of Mempl iU (ll |« D. I T ) . UtH-hargn lo lh« a i | i i l f«ra
. , . i , i . . . . ,.,..,. „!.,,,,. ,„,„„.. I r,,i,,f,,li In |in? h nlrio in.li-il Hli-N. t). 171 lii Imlh

i i vmmi .o i iv , B Y H T K M S , M K M I - H I . S A H K A , T L N N . ( ) 4 U

! olibei v a t l n n wolla . Tliene facts I n d i c a t e Unit the two a i j u l f e r v am hyd rau l l ca l l y
< < > n l i m i o u a between their outcrop arras and the well fit-Ida ID thn alemphla area.
C o n t i n u i t y w l l h l u the arx-a la proven liy gednhyalcal logj.

4. How much water ate t l i e f o r m a t i o n s capahlo of t r a n s j n i t t i n < ;
each day ?

Throughout ilielr total thlckncj.4 In I lie McmnliU area, the "300-foot" aaud
baa a coefficient of trananilaalbll l ly of 4X10* gi>d per ft, and the ""1,400-foot"
aaud, about 1.2X10* gpd per ft. The amount of water the formaUona are
capable of t r i i rumlt t lng U Indicated by these coefficient* and by the hydraulic
gradient In each aquifer In Ibe area. The preiwul iteepeat gradient ouUlde
the area of heavy pumping U about 10 feet |K-r mll« |Q the "0410-foot" aand.
and about 4 mgd la transmitted In each 1 mile-wide u«-(lon of the aquifer aloof
a uortb-aouth Hoe In tbe vicinity of well Sh : Q-l (pi. 2). The preeent ateepeaU
gradient la about 3 feet per mile In Ibe "1,400 foot" aand, and about OJM mgd
Is tranamltled In each 1 mile wide aecllon of Ibe aquifer In the vicinity of
the Bbeahan well Held (pi. 2). Tbe extent lo which tbeaw gradlenta can b«
Increaeed la unknown, but It la certain that both aquifer* can aupply more waler
than la presently puni|ied from them.

6. IB the l imit on water w i t h d r a w a l s set hy Ihn rcchurgo to the, for-
mations or the transmissjbility of the format ions /

The limit ou wuler w i thd rawa l for a well field or for a Rina l l part of tbe
alemphla area dcpenda ou Ihe t m n s i i i l m l l i l l l l y of the aqui fer and the geo-
hydrologlc condition* In Ibe vic ini ty of Ihe wel l Held, k'or eiample. Ihe presence
of a local clay ICUM In Ihe aquifer wi l l lower (he l i m i t of w i t h d r a w a l for a well
Held. Similar clay leiiHea may l>e ao Hpuced In or near the outcrop are* to
prevent inai lmuui recharge (hat would ntherwljv luke place. The prevent
annual pumping rale In Ihe Ucuiplil* area IH not t reat cnoiicli lo determine
uhlch of the two factory l imit Ihe rale of w i t h d r a w a l . If the- ralee of recharge
under ultimate development of Ibe aqu i fe r s ure atMumed lo be tlie uame aa
lhon« prior lo development, then tbe l imi t on w i t h d r a w a l would be aet by tbe
recharge to Ibe formatlona. However, perennial atreauuj flowing acrtkaa tbe aaiuly
outcrop areaa alrongly auggeata Ihe posallillliy of lurco ainounta of rejected
recharge. The t mount and maximum poaNlhlc rale of rex-barge may be great
enough that wi thdrawal* may be limited by the I raus inl i ia lb l l l t lea of the for
uiatlona This l imi t a t ion uppeara lo be tbe uioul M L e l y conclusion.

C. Are the chemical qua l i ty and lcm|>era ( i i ro of ground wate r
changing or are they constant w i t h i n cer ta in l i m i t s /

Tin* water uumples analyzed Mince 1U.7 bhow t h a t the chemical q u a l i t y
of water f rom both ai |ulfcm var ies l i t t l e w i t h l ime except for Ihe l iar<lne»»
of "SOOfoot" aand water which apiH-arn to b<> Increasing In the nor th central
part of the area (flg. 10). The temperature of wuter In the "500 foot" *and
raugee from 01* lo tU' •' deiiendlnu on the dep th of Ihe wel l ; the (empvrulure
of water In tbe "1.400-fooi" auud ranged from 70' l » 7 1 * K.

7. What directions arn the mo-,1 promismg for t l u > r ^ l a l i l i s l i i n c i i l
of new well fields and w h a t is I lie mo-,1 de.iirahlr w e l l spa i -mi ; ' /

Tlie preferable d l r e < t l o n for ( I n ) c s l i i l i l i n h m c n t o f new wel l l l r l i U In the
•300 foot" ainil la u n k n o w n , a l i l i < n i | l i Ihu a m i l l i c M K l c n i | > m t nf I I . u a r e a la
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l u . J i i a l i - » l Ut-auM* the greater ru l e of Inf low U from (bat direction. The
l i y t l r u u l i c . characteristic!! of Ibe a i j u l f i - r under nonarleiilaii coiidlllou*, (be hydro
logic condit ion of tbe on drop ureu. and the Influence of geologic feature* In
the areu could alter the Hclectlon of preferable direction aa puuiplng continue*.

T!JO queillon of well apaclng U primarily a problem of economic* re la t ing lo
wi t te r production and trann|Hirtatlou. Obvloualy, tbe greater dlvlance between
| .KM)ur|lon wella caiutea le*« Interference, but tbe cost of d i s t r i b u t i n g the water
on the l u n i l aurface la greater. Tbe drawdown lu a well puuiplng 1,000 gpin
from ibe "5OO foot" wand la about 00 feet. If the allowable Interference of
another pumping well I* 10 percent of Ita own drawdown and tbe wella are
a l m i l a r lu conatructloo and de[ith la prreanllj uaetl wella In Ibe Uempbl* area,
ibe well vpaclng abould be 1,000 feet or more. If the well* are coualrucled
u»lng lunger Mcreene. • greater tblckne*a of the aquifer would be effective, and
(loser well *pacl»g would be allowable.

The preferable direction for tbe development of new well flelda In Ibe "1,400-
fiMil" uml la roughly north and aoutb of tlempbla or perpendicular to the flow
Itath of water moving downdlp In tbe aquifer Into tbe area. Well apaclng,
under requirement* almllar lo tboae for Ibe "GOO-foot" aand abould be 1,000feet or more.

8. What is the relationship between ground-water levels and quan-
t i t i e s of water pumped in the area!

Wuler levels decline In tbe Meuipblx area aa a reault of Increaae* In pumping.
Tlit water level* would reaae to decline If tbe total annual pumping rale re-
niul i i rd constant for a few yeara. flenerally, for Ibe "500-foot" Kind, the decline
In Meiu|>li ln In about 1 foot for each l-iugd Increase In water production In
Memphis. In observation ur l l a about 30 mllei ooilheaat of Memphla, the water-
level decline la leaa than 0.1 foot for each 1 mgd lucreaae In water productionlu ileuipblg.

Tb« water level decline In Ibe "1,100 foot" aand I* at prevent a* much aa
four tlinea greater than that In Ibe "500-foot" aand for each 1-oigd lucreaae Inna te r production.

0. How much water is being obtained from each water bearingformation!

Approiliualely 1.0 tr i l l ion gulloiia nf water waa puni|*-d from the "DOO-foot"
«und from 1H8U lo 11X10. ItecordH of |ium|iage are accurate, and during Ibe iiait
weverul yeara more than balf tbe dally puni|«ge In Ibe area »»» melered and
retried montbly to the U.S. Geological Surrey. Tlie 1000 rale of pumping waa
about i;i5 mgd. All Ibe water puiU|ieU from Ibe "1,400-foot" aand I* melered
aIxo. uml more Iban UCi per<-eut of the dal ly pimiiuige I* re|M>rled month ly . Tlit
l o i u l amount of water pum|>e<l from the "l,40Ofool" aand from 11)24 to 11*10
\ t u * a l M i i i t I'M billion gallonx. Tlie ItMM) rule of pumping waa about Kl mgd.

Supplementa l questions winch need to lie answered dur ing t i n ' con
I H i l l i n g invest igut ion in order lo promote fu r l her cf l ic ienl management
nf i l i n w u l r r supply in the Memphis men are:

I \\'\\-,ti is ihc a m o u n t of ri>ch;irgi> pe renn ia l ly a v u i l a h l e , und can tho
i n p i i f c i s accept und t r a n s m i t I l ie ( o t n l u v u i l i i l i l e i rc lnugt:?

'2 . \ \ ' l i : i l me ( l i e sle.ejttst l i j ' i l i u l i l i c g r a d i e n l M l l u i t cun l ie esli
in I lie a q u i f e r s T

1 I Y D I I O M M 1 V , Ag i l lKEH H Y B T K M B , M K M l ' H I H A H K A , T1CNN. 051

3. What tire the hydrau l ic characteristic!! of tho a i j i i i f u t s under im-
pending nonurtesian conditions, and w i l l s i i rf i tce-wa(.rr resources
in the area lx> affected f

4. What lire the effects of f a u l t s and s i m i l a r s t ruc tu ra l controls on
water production I

ft. What are the interference eflects, resulting from different lie-ada or
water levels in the aquifL-rs, U-twcon a q u i f e r s ?

0. What is the change in chemical q u a l i t y of w u t c r as production from
the aquifers continues? Is it s ign i f i can t , and is there a trend to-
ward giuater change'/

7. Wil l s trfunii low be s ign i f i can t ly ul lVcted as l l i u effect of pumping
in Memphis extends to the outcrop arm of (ho two principal
acqtiifersf

8. Should tho shallower terrace deposits or a l l u v i u m IM considered a
major source of water, or are they being dunned by leakage to the
"500-foot" sund?

0. What are the legal and economic aspects of cont inued development!
There ore no apparent reasons why development of wells in the two

principal aquifers of the Memphis area should not. continue, a l though
the supply is not unlimited. Any evidence of overdevelopment would
probably ba noted during tho cont inuing f u t u r e investigation in
nufficient time to prepare solutions to the problem or to recommend
that alternate sources of supply be develo|>ed. Tho |H>t<-n( iu l water
production from the two aquifers is much greater than the present
yield, and tho possibility of overdevelopment of either aquifer in the
immediate future is remote.
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Major fieldwork for this soil surrey was done in the period 1961-65. Soil names and descrip-
tions were approved in 1C66. Unless otherwise indicated, s tatements in this publication refer
to conditions in the county in 1966. This survey was made by the Soil Conservation Service
in cooperation w i t h tha Tennessee Agricultural Experiment Station. The contr ibut ion by
the Soil Conservation Service is part of the technical assistance furnished to the Shelby
County Soil Conservation District.

Either enlarged or reduced copies of the soil map in this publication can be made by
commercial photographers, or they can be purchased, on individual order, f rom the
Cartographic Division, Soil Conservation Service, United States Department of Agriculture,
Washington. D.C. 20250.

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY contains infor-
mation that can be applied in manag-

ing farms and woodlands; in selecting
sites for roads, ponds, buildings, and other
structures: and in judging the suitability
of tracts of land for agriculture, industry,
and recreation.

Locating Soils
All the soils of Shelby County are

shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to cor-
respond with a number shown on the
Index to Map Sheets.

On each sheet of the detailed map. soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room; otherwise, it is outside the area and
a pointer shows where the symbol belongs.

Finding and Using Information
The "Guide to Mapping Units" can be

used to find information. This guide lists
all the soils in the county in alphabetic
order by map symbol and shows the page
where each soil is described. It also lists
the capability classification of each soil.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent mate-

rial can be used as an overlay over the soil
map and colored to show soils that have
the same limitation or suitability. For
example, soils that have a slight limita-
tion for a given use can be colored green,
those with a moderate limitation can be
colored yellow, and those with a severe
limitation can be colored red.

Farmers and those who work with farm-
ers can learn about use and management
of the soils from the soil descriptions and
from the section "Estimated Yields."

Foresters and others can refer to the soil
descriptions for information about use of
the soils as woodland.

Biologists and others i-nterested in wild-
life can refer to the soil descriptions for
information about use of the soils as wild-
life habitat.

Engineers and builders can find useful
information in the section "Engineering
Uses of the Soils."

Planners and developers will be espe-
cially interested in the section "Xonfarm
Uses of the Soils."

Scientists and others can read about how
the soils formed and how they are classi-
fied in the section "Formation and Classifi-
cation of the Soils."

Students, teachers, and other users will
find information about the soils and their
management in various parts of the sur-
vey, depending on their particular interest.

Newcomers in Shelby County will be
especially interested in the section "Gen-
eral Soil Map," where broad patterns of
soils are described. Thev may also be in-
terested in the section "General Nature of
the Countv."

For sale by the superintendent of Documents, U.S. Government Printing Office
Washington, D.C. :CX02



SOIL SURVEY

: ! • ; , ; to ;,>-r.-":i! in reaction. Ir is tlocded every few years.
i i i . i v a - m a i l acreage has been j leared . Most of tr.e

cleared area is idle or in bermudagrass pasture. Drought-
ir.ess l imi ts , the choice of crops to small grain, pasture,
: i : : , i ( . ' t h e r .Tops t l iat grow i:i winter and spring, when
! . : , j - t u : - e i s most p lent i fu l .

About t h r e e - f o u r t h s of the acreage is woodland. The
t rees are m a i n l y co t ton wood, black w i l l o w , and hack-
berrv. In places the stand is t h i n , a l though the site is
moderate!v* good for cottonwood and black willow. Be-
cause of droughtiness, the loss of a fourth, to a half of
•l ie seedlings in both p lan ted and n a t u r a l stands \?. to be
expected.

The droughty n a t u r e of this soil l imi t s the choice of
p l a n t s t ha t , can be grown to provide food for wi ldl i fe .
Plan ts r h a t grow in win te r and spring when available
mois tu re :; most p l en t i fu l are suitable. Winter small
gra in s grow well if t l ood ing is not -evere. Sunflowers
; i ;d so rghum also grow well. I Capabili ty un i t IVs-i'l

Crevasse silt loam |Cvj.—This is an excessively drained
soil r i i a t occurs along the Mississippi R ive r , as tracts 10
to C0 acres in size. The surface layer :s silt loam or loam
0 to 10 inches thick. The substratum is almost pure
sand. It extends to a depth of 4 feet or more. The slope
range is 0 to o percent. Most areas have an uneven
sur face .

Included in mapping were a few areas that have a
s l i g h t l y finer textured substratum.

Crevasse silt loam has a low available water capacity
and is extremely droughty. It is slightly acid to neutral
::i r e a c t i o n and does not need lime. It is flooded every 5
to in years.

Tliis soil is sui ted to small grain, pasture, and other
crorjs tha t grow in win te r and spring when moisture is
most p l e n t i f u l . It is f a i r ly well suited to deep-rooted
crop=. such as a l f a l f a , but is too droughty for cot ton
and soybeans.

Proughr iness is the m a i n l i m i t a t i o n . This l imi ta t ion
'.•an be part ly overcome by selecting plants that grow
when mois ture is most p l e n t i f u l . Flooding is a minor
l i m i t a t i o n .

Very l i t t l e of the acreage is woodland. The site is
m o d e r a t e l y good for cot tonwood and black willow. Be-
'"aus^ of droughtir .ess. the loss of about a four th of the
;eed.:;igs ;n both planted and natural s tands is to be
expected .

The droughty na tu re of t ins soil l imi t s the choice of
p l a n t - t h a t :an be grown for wildl i fe . P lants that have
deep root -ystems or plants that grow in winter and
spring are best suited. Small grains, sorghum, and sun-
r l ower s can be grown to provide food for wildl ife . (Capa-
b i l i t y u n i t IYs-1)

Falaya Series
This series consists of somewhat poorly drained,

strongly acid, nearly level, silty soils on bottom lands.
R e r : r o = e n t a t i v e prof i le of Falaya silt loam, 100 feet

n o r t h of Raines Road, three-four ths of a mile east of
O.tland Road:

Ap—0 to 6 inches, brovrn <10YR 4/31 silt loam: weak, fine,
;ranu!ar >:ructure: very f r i ab l e ; strongly acid;
••>ar , smoo th buunr la ry .

i.'l—>> to '. ; .;:ci'.(.'s. brown 10YR .". 3.i Q i i t i oam: O'jmir.o-.
: : i i ' ' l .um. l i ^ i i t brown:;;a<r:iy :i:ij p a l e - b r o w n ::-.,...
r b - s ; scrucr.irHbv-s : l ' r : a ! i l e : - t r o n g i - a c i d ; cb-.;r.
> m u o t h boundary .

( ' -_ '—IS to i iS ir.ches. l i g h t b r o w n i s h - g r a y l'"'YR ' " > . 2 1 <: ; ;
i , i a r . : ; common, m e d i u m , gray and b rown m o r t l e ^ ;
nu.ssivi : f r i a b l e : many . s:r.ail. hard , . 'Oticre:ioLs;
.~tron;ly ac id ; gradual, smont.h b m n d a r y .

11'.'.'..?—:;s to iJO inches , dark-gray . 10YR 4. li < i l t lea:::;
C ' l m m o n . medium. liL.rht h r o w n ^ h - ^ r a y . yeKowi . -h -
brown, and ^ray mot t l e s ; mass ive ; f r i a b l e : ™a::v.
>:nall. bro\vn, luird conor'jtioTis : srrcr.i;'!" .iciii.

Tlie culor of tbe surface layer ranges f rom brown to J a r U
grayish brown. The C horizon has a i i i ^ h i " u : r f n : '•! s;'.t
The content of sand is no more than 13 percent ar.d is com-
monly less than 10 percent.

Falaya silt loam (Fml.—This is a somewhat poorly
drained, very silty. nearly level soil on tirst bottoms. 1:
occurs throughout the count}-, except on the Mississ ippi
River bottoms. The surface layer is brown, f r i a b l e - i l -
loani about 6 inches thick. The underlying material is
f r i ab le silt loam that conta ins brown and gray mottles.
It extends to a depth of several feet.

Included in mapping were some areas, in the vicinity
of AVooclstock and Millinqrton. that are underlain with
very dark gray to black silt loam or silty clay loam at a
depth of 13 to 30 inches. Also included were small sandy
spots in the eastern part of the county.

In winter and early in spring, the water table is often
within a foot of the surface. In summer and fall it is
several feet below the surface. Floods cover most areas
during winter and spring, but the floodwater seldom
stands more than a few hours.

This soil is easy to work after it dries out in spring.
The lowest areas, however, are wet fair ly late in spring
f fig. Ti. The available water capacity is high. The reac-
tion is medium acid or strongly acid, and the content of
phosphorus and potassium is moderately high. Crops
respond to lime and fertilizer.

If adequately limed and fertil ized and otherwise well
managed, this soil is well suited to nearly all the com-
monly grown crops. Small grains can be grown if sur-
face drainage is good and if flooding is not severe.
Because of wetness, stands of a l fa l fa are not long lived.
Tall fescue, annual lespedeza, and bermudagrnss are sui t -
able pasture plants. The surface is too wet and too sof t
for grazing during much of winter and ear lv in spring.
Xearly all of the acreage is used to grow cotter., "orn.
soybeans (rig. S), pasture plants, and t ruck m-ops. P low-
ing under crop residue helps to maintain the organic-
matter content.

Excess water is the main l imi ta t ion . This l i m i t a t i o n
can be largely overcome by using a system of drainage
ditches or tile and by selecting plants that tolerate wet -
ness in winter and spring.

Some of the acreage is woodland. The site is excellent
for bottom-land oaks, sweetgum, cottonwood. and other
bottom-land hardwoods. Plant competition is severe.
Weeding is needed in existing stands to promote repro-
duction of desirable species and to eliminate cull trees.
Weeding is needed in planted stands to insure s u r v i v a l of
seedlings.

This soil :s well suited to many summer a n n u a l - t h a t
fu rn i sh food and cover for bobwhite qua i l . doyp=. ir.d
rabbits. Wastes left when corn and soybeans are har-
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Figure ~. — Shapin? an area of Falaya silt loam, to eliminate spots where water collects. The equipment is a land plane.

vested furnish a considerable amount of food for game.
The seeds of \veeds. annual lespedeza, and native plants
".hat :r-'o\Y alonir field borders and ditches provide addi-
t i o n a l food. Scattered areas of trees and bushes along
ditchbar.ks. and field border; provide some cover. Low
areas that are 3 acres or more in size can be developed as
feeding places for waterfowl by establishing food-pro-
ducing plants and then flooding. The water must be
removed in spring so the crops can be planted in sum-
mer. ( 'Capabili ty unit IIw-li

Filled land, silty (=;;.—This land type consists of soil
mater ia l that has been moved for the purpose of level-
• -~.'j and building up sites for industrial, commercial, or
res iden t ia l development. The areas are 5 to 40 acres in
size. Most are near or on the outer edges of Memphis.
Included in mapping were some gravel pits that have
been tilled in and are suitable for farming.

A few areas have been filled with trash, tree trunks and
roots, overlapping slabs of concrete, and other types of
n l i i n g mater ia l that could cause settling of buildings
"nd could also cause difficulty in sinking pilings. Areas
r ' : ' i t are adjacent to Graded land, silty materials, gener-
' ; ' y consist of clean, silty fill.

If a good seedbed is prepared and if enough fertilizer
i".d wri ter are used, this land type is well suited to lawn
~".'"..=;PS and ornamental plants. Some areas are suitable
• or development as recreational sites, such as tennis
' ' '>I ;TS. golf courses, and parks. fXot in a capability uni t )

Filled land, sandy |Fy).—This land type consists of sand
that was dredged from the Mississippi River . Most areas
were made for industrial sites. The largest smirle t r ac t
is the industrial site on Presidents Island, which ha-?
been built up to an elevation of 10 feet above the highest
locally recorded flood.

This land type is low in natural f e r t i i i t v . The
able water capacity is very low. Frequent annexa
of fertilizer and water are needed to es tabl i sh and
tain lawns and shrubbery around building;. •• Xot
capability unit)

Grenada Series
This series consists of moderately well drained, s i i t v

soils that have a fragipan. These soils formed in Ic-ess
more than -i feet thick. The slooe range is 0 to 1:2
percent.

Representative profile of Grenada silt loam, 2 to 5 per-
cent slopes, eroded. 200 yards west of Bobo Road and
400 yards south of Smith Road:

Ap—0 to 6 inches, brown (10YR 4/3) silt l oam; weak. fine.
granular structure; very f r i a b l e ; stronslv a c i d ;
abrupt, smooth boundary.

B21—6 to 13 inches, yellowish-brown flOTR 5/4'i s i l t loam;
weak, medium, subanguiar biocky s t ructure; *ri-
able; strongly acid; clear, smooth boundarv.

B22—13 to 22 inches, yellowish-brown i 10YR 5 /4 , s i l t leazn ;
few. medium, pale-brown and brown mottles: weak.
medium, subansrular biocky s t ruc ture ; f r i a b l e : few.
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PhYsicii Properties ana P-mc:ples

Table 2.2 Range of Values of Hydraulic Ccr,duct;vity
and Perrr.eaoility

I U.-ccnso',acted < .< *• * f
a e c c s . t s , • _ . 1 - 2 - • , , - ._________^ '.aj 'cy! .•_.-') c~/s) . r r /s j igsv 'd
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^ I

If >- O

£=5
J= UO
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L , o >
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 L -o 2
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LIC- ; L ,c.-3 f. ,o-« L'0-10 f "1 0 '
L - c - s L.c-L,^ L - C - " ^ :c '4

-!C"7 - 'C" 51-!C- 1 0 L ie" 2
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Tabla 2.3 Conversion Factors for Permeability
and Hydraulic Conductivity Units

cm

^- 1
:'i: 929 x
^r:y 9.37 x

m>s 1.02 x
:'i s 3.11 x
;ai 'day ft : 5.42 x

•

10-
10-'
10-J
io-«
lO-n

Pern-.eab

f t*

1.08 x
1

1.06 X
1. 10 x

3.35 x
5.83 x

iliry. **

IO-J

I 0 ~ 1 1

io-«
10-'
10-"

Hydraulic conductivity. K

1.01
9.42

1.04
3.15
5.49

darcy

:< 1C1

x 10"
1
x 103

x 10*
x 10--

m/s

9 30 x
9 . 1 1 x
9.66 x

1
3.05 x
4.72 X

1C:

10'
\o-'
10-'
io-T

ft/

J *— —

2.99
3 .17

3
1

1.74

'3

x ;oj

x 104

x 10-'
.23

x IO-*

gal/

1.35
1.71
1.32
2. 12
5.74

day / f t*

x 10»
x 10"
x 10'
x 10s

x 10!

1

"To obta:n i in (V, mul t ip ly k in 031= by 1.08 x



Reference

_ MEMPHIS LIGHT, GAS AND WATER DIVISION , p
November 20, 1990 '

;; 3 / s A s
Vv-r^nn r>f?i

Mr. Robert Morris
Environmental Engineer
United States
Environmental Protection Agency
Region IV
345 Courtlanci Street N.E.
Atlanta, Georgia 30365

Dear Mr. Morris:

The answers to the questions asked in your letter dated
November 15, 1990 to Fred Von Hofe are as follows:

Answer SI.

There are 206,652 active connections served by Memphis Light, Gas
and Water (see attachment).

Answer $2

The water from all eight pumping stations is never at cne
blended together. However, at the boundaries of service areas of
individual pumping stations, the water could potentially blend;
for instance, water from Davis and Alien could blend. Also, the
boundaries of service areas of individual pumping stations may
shift slightly depending on the system demand. See attached. map
of distribution system.

Answer S3

Private wells in the Memphis City limit would be regulated by the
Memphis and Sheiby County Health Department. I would suggest you
contact Mr. Barry Moore, Technical Specialist, Memphis and Sheiby
County Health Department, 814 Jefferson, Memphis, Tennessee
38105, telephone number (901) 576-7741.

Carter



T h e City o f Memphis i -^«^nSd s e r e s i s
^o^el^Countrexcept'JhVnunicipamies outside the dty

Answer 45
«CTphis Light, Gas and Water sells water to Bartlett, Geman
and Lakeland within the county.

Answer__i_6
,al ^pus Light, Gas and water provides water to Kenphi.
U) CoiTission for golf course irrigation.

cas ana .
saie. J- -=r- . . f a m l e s would b e

?rXers:"Ralston'Tur-ina, KeHoogs, CargUl, ADM and .ore.

I£ we can be of further assistance in your evaluation, please
contact me at (9011 320-3901.

Sincerely,

0*
/names Webb

6/Manager
Water Laboratory

Attachments

cc: Fred Von Hofe



^ •
v p •••> u / S r, s

> MEMPHIS LIGHT, GAS AND WATER DlVlSIĈ j_l '̂ G J '^c.j /,
November 5, 1990 (j[feiln '

Mr. Charlie Stevens
EPA Region IV
345 Courtland Street N.E.
Atlanta, Georgia 30365

Dear Mr. Stevens:

Jordan English of Tennessee Division of Superfund located in
Jackson, Tennessee asked MLGW s Mr. Billy Griirjn to send you a
copy of "MLGW Water Production 1990." Please find enclosed the
requested document.

If I can be of further assistance, please contact ~e at
(901) 52S-4197.,

Sincerely,

Fred Von Hofe
Water Research Engineer

rnb

Enclosure

cc: Billy Grimm
R. McDonald
T. Whitlow
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ARLINGTON WATER SYSTEM

!. OLD AIR LINE ROAD & 1-40

_NO__

1

BARTLETT WATER SYSTEM

2.

I'.

- RQAD

r MEMPHIS-ARLINGTON RD,

7
2
T_

Q

39
2 3 7

37

COLLIERVILLE WATER SYSTEM

S* STATION RD . & H'WY. 72
r l - o M L"V^E RD. & HWY /2n O U b i - U N LI —v*. j -

! HOUSTON LEVEE RO- &

1527
1391

NTOWN WATER SYSTEM

1. POPLAR AVZ. & KIR3Y RD.•(METER BYPASS)
2. FORREST HILL-IRENE RD. SOUTH OF POPLAR
3. HOUSTON LEVEE RD. S DOGWOOD '
4. TAMERLANE LN. LAST OF RIVERDALE ROAD
5. WOFFINGTON LN. NORTH CF CRESTRIDGE RD.

i_
1

25

M T T L - T N G T O N WATER SYSTEM

" \: SSt^SS^^-Si '̂-S? »•

Pace 13
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3fl
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12C
130
Ml)
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230
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340
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3CJ
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SHEflinH

52 tt
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5/C
:{JD
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6JH
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720
?•!«
Tbfl
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79H
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n/n
01
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lJt>
9/
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1O8
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114
115
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1250
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13GR
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1 30
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20^
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210
215
217
210
219
220
221
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232
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251
252
255
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31 1
312
316
317
310
319
320
32 1
322
323
324
325
320
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332

' 23 UEI.
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403
404
4 1 4
415
416
417
410
419
420
421
422
424
42S

14 WELLS
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G01 .
G02
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616
617
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620
621
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10 HELLS

——— ——
702 521 501--
71)6 5?2 5U7

• 7 1 0 ' —————— "~ MU

722 2 HLLLS 5U9
723
?24 4 lli:Ll S

725
751
755
761

10 HELLS

25 WE I LS
26 HELlS
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K I G H / L C W P R E S S U R E S Y S T E M S
( C L O S E D VALVn.5)

NO. NQ. Sj:

1. RAL.h'.ILL g FORTNER 130 137 - Q,
2. BENJESTOWN g PUMP STATION 3 349 ^,,
3. PLEASANT RIDGE g PLEASANT RIDGE TO (N) 3 371 "r
4. FAWN LAKE i SHADY DELL COVE 5 TBI g8 449 a
5

16

£^vriii i^*i-.»— >. —
WALSH @ LOCKE CUBA 4 433

fi ARMOUR 9 MILL.ARL. 75' XNTOW-N e CHIMNEY ROCK 15 801 6

6

7. GERMANTOWN 5 i_.-.x.--,̂
8. MACON g WHITTEN i=
9. MACON @ WRITTEN .' 16 301
10. PATMORE 47 S65
11. PATMORE § MULLINS STA. 43 =£5
12. PATMORE g MULLINS STA. 49 365

MACON @ ROCKY POINT ' 6 373
"""" 14 37^f\ i

I*' SANGA @ THOR 8 373 l~
15* ROCKY POINT @ SANGA u 923
is* OVERTON PARK @ R£MILV,0*TH
17. RIVER tuijc. e w^x ...._—
18. FLORIDA £ McLEMORE 162 IIJS
19. JACK CARLEY 8 CHANNEL 17 12C9
20. MEMPHIS AERO CO. . 21 1491
21. PLAYERS CLUB PARKWAY 5 WINCHESTER 12 1521
22. HIGHWAY 72 g BAILEY STA. 3 1527
23. BOBO g WINCHESTER 4 1597
24. SHELBY DRIVE 14 1709
25. 4800 SOUTH RIDGE/PARKING LOT 118 1717
26. MALLARD RIDGE g SHELBY DRIVE 95 1717
27. CRUMPLER g SHELBY 3 1717
28. SHELBY DRIVE g GLENEAGLE 112 1717
29. SHELBY DRIVE 137 1717
30. MALLARD NEST g SHELBY 2 1721
31. SHELBY g ROSS 34 1721
32. BENOIT & SHELBY 47 1721
33. SHELBY g RICHMOND HILLS 41 1723
34. MALONE g HOLMES 3 1333
35. HOLMES g HIGHWAY 78 (NORMALLY CLOSED) 13 1335
36. N. PARKWAY g DECATUR 2 1903
37. HORIZON 3 GERMANTOWN PARKWAY 19 47
38. GERMANTOWN PARKWAY 103 537
39. GERMANTOWN PARKWAY • 110 637
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Table 6. Household, Family, and Group Quaners Characteristics: 1990 Reference 16
of '*ms a«j rmanngs

State
County
Place and (In Selected

States] County
Subdivision

COUNTY

Qradw C-3u/*fy

C4iTQl COUfWV

CW* Cartf „ „..„....„„„..

HwtdwMrt Counfjr ..................

UdUiwCouwy .„....„....„......„

U îCour-y ....„....„...„...„..

Po» Cajirj ..........................
P-.ua/Ti Cowvy . __ .......... __ ....

fttwison County _ ... .. .
ftdftwlord Courty ___ _
SCDB Co^fy ..... .. ____
S*quJicft» Ccurry _ ___ ....
S*w Couttfv ___ __ _____
Stetor Cswy ....................
Snah County __________________

S««wl Ccwnry ......... ___ __ . .

Uft«(Couwy ___ _______
Unton Cc«rt> _ __ ________ ..
Va» Sunn CouMy . .. .. ...
WirwiCcuiw ____
WampoiCoxry ..
Wlynt County ... _
Wwfe Court • ...................
HtiUCoum .. ___ .......
WII1»T»0« dojfttV . __ . ___ ..
Vrt«onC:unly _ .......

Ptnoni TI A3 taa*-
houunokk tatt

4 7U QM 1 413 723

P MS 27 394

T2 DO Z7 S3*

H S7 S 6«

18 912 1 JM

1] 157 4 7M

15 715 5 I7«
C AC 2 6A3

24 Mi 9 21S

1ft Oil S fei

ad 085 JU 571

9 295 3 PI
141 U3 Sfi 728

5 75S 2 »1

S7 110 24 070

| FaafeKu*A£><*

| F*w
1(XW-

Ua *̂o> hariw. no
cac*« fius:a^d

Total lanily prw«rt

i MI on i us sa ZB in

4 5S3 3 W4 56*

« 151 3 STJ «7

j nm •> jit j«^

19 410 U 710 2 249

( .

ToiJ

Ml 7TX

7 S3
2 MO
1 *Sl

ns
1 260
( U7

2 714
S 210

711

1 327

76 135

5 202

2 CM

] «U

0 304
2 044

5 OM

2 S82

3 7M

2 915

732

666

4Cfl

Met/ in

f (Xfl

Totu

U2 13

1 911
2 536
1 349

870
7 400
5 714
2 7»

2 531
4 779

649
2 470

1 257

62 130

1 293

2 530

3 &3S

1 228

i rn

950

S S45

77 W8
1 127

1 010

*ftc«ai Lwi? vn«

« |*K »d >«

Toil F«ra»

in 577 143 10S

3 117 2 547
1 290 1 017

751 603
320 240

3 267 2 Ml
2 277 1 ta
1 496 1 IE

470 375
1 435 1 146
2 314 1 (39

607 461
Ml 5(3

3 206 2 554

2 871 2 136

«U 512

35 37

SIS 715

HcuHftcM Fa/niv

U< 1.35

2.47 2.96
2.S 3.01
2.46 2.90
2.64 3.06
2.51 2.94
2.61 3.02
2.S5 3.07
2.SO 3.03
2.50 2.95
2.49 2.94

2.5 1 2.93

2.S7 1.01

2.50 2.U

2 54 2.S7

2.77 3.U

C'.:* y*~
ns:l̂  i^J n

tcnajjc jrrx
Tu4aj ytTKSJ JLi.'Kl

129 129 U -S U 713

,55 r, -
380 1C -
269 n «•.

1 061 IX' '3
1 506 1 » «2
t 669 W 1 IX

254 2!5 M
ill r i
654 j« So

1 250 7«; U:
300 isc •?:
6C4 2-3 »

80 71

444 *^ r

275 2~'

123 108 '7

51 1 474 37
449 436 '!
ro no
747 ta :a
405 2M 20
163 1« 37

214 2'2 2

«^ T" T_j

SUMMARY POPULATION AND HOUSING CHARACTERISTICS TENNESSEE 63
CEXSUSM 775*1000
1020.3
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DEMOCRAT ROnO LAMDi-ILL
L(=(TJ:)U1X-: 35: 4s IS LONGITUDE 8 9 5 58 •: i :l I.983 I" I-'," l_'-._!"l I .!.'_•: I

O.OO-..4OO .400-. 810 .81O-1..6O 1.60-3-2O JO-4.80 4..&0 6.4O
SEC i'OE

S 1
S 2
S 3
5 4
£ 5
3 6
S 7
S 8
S 9
S10
311
812
313
SI 4
SI 5
S16

RING
TOTALS

O
O
0
0
0
O
o
IJ
o
o
0
o
0
0
0
o
0

0
o
o
0
0
o
0
0
o
o
0
o
o
o
0
0

o

o
0
0
0
0
o
0
o
o
•...)
o
c-
o
0
0

S3V4-

53V4

4661
5259
1623
2.!. 94
3 163
1112

0
19O4
513

O
2354

t \
0
0
o

V12

23715

8168
4922
5036
2509
2212
&319

O
2163
3134
98

602£
C-
O

9331
4554
8297

64S24

5502
cc-07
4548
/ / .39
4000
3.1.77
1 5 1 5

••>
0

,:>520
7625
4.KJO
2144
2^01
6037
6yir

65934

IE, :>.-:•.:.
ic-.-î 8
::.I:.:A.':V
1.V.4-+2

9,:': 9 ~'-
l.il̂ V!-jj

•| -i- , ._

4v72
3o4.-
.::-.!. 8

I6O'.>5
4 .;. -JO
2144
11982
10591
2-.5xL2

159367



B&V WASTE SCIENCE AND TECHNOLOGY CORP.
Reference 18

TELEPHONE MEMORANDUM

EPA BVWST Project 52009.012
BVWST File

Shelby County Private Wells October 21, 1991
10:40 a.m.

To: Barry Moore
Company: Shelby County Health Dept.
Phone No.: (901) 576-7741

Recorded by: Jancie Hatcher _

He told me that there are probably private wells in the area, but
specific locations can't be pinpointed except with a house-to-house
survey. The entire area is served by a municipal water system, so
everyone has the potential for hook-ups to municipal water.



DEPARTMENT OF THE ARMY Reference 19
MEMPHIS DISTRICT, CORPS CF ENG^EERS
B-202 CLIFFORD DAVIS FEDERAL BUILDiNG

167 N MID-AMERICA WALL

MEMPHIS. TENNESSEE 38103-1894

April 1, 1992

Engineering Division
Hydraulics and Hydrology Branch

Ms. Laura J. Morrisson, Project Scientist
B & V Waste Science & Technology Corporation
1117 Perimeter Center West, Suite W-212
Atlanta, Georgia 30338

Dear Ms. Morrisson:

Reference is made to your letter dated March 25, 1992, and
follow-up telephone conversation with Ms. Jancie Hatcher on
March 31, 1992, inquiring about water flow information in the
Memphis, Tennessee, area.

Please find enclosed the following discharge data for 1990 at
Corps of Engineers' gaging locations:

a. Mississippi River at Memphis, Tennessee, River Mile 734.4
b. Loosahatchie River at Brunswick, Tennessee, River Mile

25.3
c. Wolf River at Raleigh, Tennessee, River Mile 9.4

Also enclosed are discharge data for USGS gaging locations
from October, 1989, to September, 1990:

a. Nonconnah Creek near Gennantown, Tennessee, River Mile
17.3

b. Wolf River at Walnut Grove Road at Memphis, Tennessee,
River Mile 15.4

c. Loosahatchie River near Arlington, Tennessee, River Mile
30.4

If we can be of further assistance, please feel free to
contact us.

Sincerely,

-^7 ^ ,Dewey/L./Jones
Chiex, py^Jraulics and Hydrology Branch

Enclosures



20 DAILY STACES FOR 1990

MISSISSIPPI RIVER AT MEMPHIS. TENN.

LOCATION. LAT. 3J-O7-23. LDNC. 90-04-36,
DOWNSTREAM FROM HARAHAN BRIDCE.

MILE 734 4, APPROXIMATELY EIGHTEEN HUNDRED FEET

CACE. AUTOMATIC RECORDER ON SOUTHWEST CORNER OF AMERICAN COMMERCIAL LIQUID TERMINAL OIL DOCK AT
427 WEST ILLINOIS AVENUE.

GENERAL I FORMAT I ON. DRAINAGE AREA (REVISED). 928.700 SQUARE MILES. BANKFUU- STACE. 34 FEET LOW
WATER REFERENCE PLANE. MINUS 2. 6 FEET ON CACE. THE AVERACE RELATION BETWEEN BEALE STREET CACE
AND CACE NEAR BRIDCE IS A STRAIGHT LINE YIELDING STAGES ON THE BRIDGE GAGE THE SAME AT ZERO
STACE. AND 1.6 FEET LOWER AT THE SO FOOT STA«E.

RECORDS AVAILABLE. STACE. OCT. 1934 TO SEPT. 1951 AND OCT IP52 TO DATE IN REPORTS OF US.
SEOLOSICAL SURVEY. DEC. 1934 TO DATE IN REPORTS OF THE NATIONAL WEATHER SERVICE (WEATHER
SERVICE STACES FROM DEC. 1890 TO AUC. 1932 REFER TO BEALE ST. CACE. AND FROM SEPT 1932 TO DEC
1934 TO CACE AT SITE 1, OOO FEET DOWNSTREAM. ) SINCE 195O IN REPORTS OF THE CORPS OF ENGINEERS.
MEASURED DISCHARCE, INTERMITTENTLY FROM 1882 TO 1904, AND 1932 TO DATE. DAILY DISCHARGE. JAN.
1933 TO DATE. ALSO IN REPORTS OF THE CEOLOCICAL SURVEY

EXTREMES HIGHEST. 48 7 FEET ON FEB. 10, 1937
MAXIMUM, 2.020.0OO CFS WAS MEASURED ON FEB.
25. 1936 (STACE, 0.0).

DAILY EIGHT A . M . STACE IN FEET

DAY JAN FEB MAR APR MAY

LOWEST, MINUS 10.70 FEET ON JUL. 10 AND 11. 1988
7, 1937 (STACE. 48.3). MINIMUM, 78.000 CFS ON AUC

JUN

CAGE ZERO. 183. 91 FEET. N. C V D. OF 1929

JUL AUC SEP OCT NOV DEC

1
2
3
4
5

6
7
8
9
10

11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
39
30
31

-3 4
-2. 9
-1. 9
0 7
4 4

8 6
11.5
14. 4
IS 5
16. 3

16 6
16. 5
IS. 7
14. 6
13. 2

12. 2
1 1 6
11 2
10. 0
8. 8

7. 9
B 6

11. 1
13 4
IS 2

16 3
16 9
17 3
17 7
17. 6
17 2

16. S
17. 1
18. 1
19 7
21. 0

22. 7
24. 1
25. 2
26. 1
26. 9

27 3
27 S
27 8
27. 9
28. 1

28 9
29 1
29 3
29 8
30. 2

30. 6
31. 0
31 2
31 3
31 2

31. 1
31. 1
31. 1

31. 1
30 &
29 9
28. 7
26 6

23. 9
21. 2
19 S
19. 1
19. 1

16. 9
16 2
13. 7
IS. 2
15. 3

16. 1
16 6
17. 2
19 3
21. 4

22. 9
23. 8
24. S
24. 8
24. 9

24. 7
24 2
23 2
21. 6
20. 1
19. 0

19 3
17 6
16. 8
15. 7
14. 8

14. 1
13. 1
12 1
11. 4
10. 9

10. 5
10 1
10 6
11 4
12. 1

12. 6
13. 2
14. 3
14 8
15. 3

15 4
IS. 2
14. 3
13. 6
13. 6

14 0
14. 3
1«. 9
IS. S
15. 4

THE FOLLOWING

MEAN
MAX
MIN.

11 38
17 7
-3 4

26. 8S
31.3
16 S

21.71
31. 1
IS. 2

13. 87
IB 3
10. 1

14.7
13.9
13. 1
12. 3
12. 3

12 6
13 2
14. 0
16. 1
18 2

19 4
19. 7
19 1
18. 2
17 2

16. 8
17 1
18 1
20 4
23 4

25 4
26. 9
28. 1
29 1
29 8

30. 2
30. 3
30. 3
30. 3
30. 2
30. 2

REFER ONLY

20. 98
30 3
12 3

3O. 2
30. 2
30. 4
30 8
30. 7

30. 6
30 4
30 1
29 S
29 0

28 3
27 6
26 9
26. 0
25 1

24 3
23. 4
22. 1
20 5
19 3

18 8
19 3
19. 2
18 9
18 S

18 4
18 4
IB. 7
18. 9
IB 7

IS 4
18. 1
17. 6
17 0
16. 3

15 9
15. 5
14. 9
14 4
13 9

13 6
13 S
13 3
12 9
13 0

13 1
13. 2
13. 4
14. 0
14. 6

14 8
14 9
14 8
14 6
14 3

13 7
13 S
13 6
13. 6
13 3
12 4

11 3
9 9
9. 0
9 0
9. 4

9 1
8 6
8 4
8 3
8. S

8 8
9 0
8. 8
7. 8
7. 2

6 6
5. 9
5 3
5 1
4 8

4 4
4 3
4 6
S. 6
6 6

7 S
B 3
8. 9
9 2
9. 2
9 0

TO READINGS APPEARING

24 45
30 8
IB 4

14 51
18 4
12 4

7 69
11 3
4. 3

8 3
8. 1
8 2
7. 9
7. 5

7 0
6. 6
6. 2
6. 3
6. 3

S 8
5 6
5 9
S 5
4 5

3 6
3 4
3 4
3 0
2. B

2. 5
2 3
2 6
2 8
2. 5

2. 1
1. 8
1 8
1 9
1 8

IN THE

4 60
8 3
i. a

1. 6
1. 2
0. 6
0. 6
0.0

-0 4
-0. 5
0. 6
1 S
2. 2

2. 5
2. 8
3. 7
4 4
5. 0

4. 9
5 1
6 0
7 3
8. 4

9 0
9 0
8. S
7 9
7 8

8 0
8. SB a
9 0
9 1
9 3

TABLE ABOVE.

4. 92
9. 3
-0. 5

9 6
9 1
8 1
6 5
4 7

3 1
2. 3
1 9
i a
2. 0

1 9
2. 0
2 2
2. 7
3 6

4 6
S 1
S S
S 3
4 9

4 3
33
2 1
1 7
1 3

1. 2
1 7
2 8
3 3
3 5

3 74
9 6
1 2

3 8
4 S
5 5
a S
7 0

7 8
9 8
12. 2
13. 6
14 3

14 S
14 2
13. 7
12 4
10. 8

9 2
7 8
7 7
8 3
9 4

14 1
19 0
21 9
24. 7
26. 2

27. 4
28 7
29 9
30 8
31 3
32 1

15 45
32. 13 a

HIGHEST STAGE WAS 32. 43 ON DEC 31.
LOWEST STAGE WAS -3 46 ON JAN 1



CAILY DISCHARGE -OR 1 <?«0

MISSISSIPPI RIVER AT MEMPHIS. TENN

COMPUTES DAILY DISCHARGE IN THOUSAND CUBIC FEET PER SECCND

1120
1102
iota
1010
923

1113
1 106
1103
1104
1103

1101
1094
1081
1060
1036

1003
1009
1015
1017
1029

1032
1066
1081
1103
1125

50S 965 788
MAX 661 1153 1120
MIN 196 601 372
TOTAL DISCHARGE FOB YEAR WAS

771 869 533 38A 327 316
1121 1113 669 432 409 433
482 649 484 316 264 223

MEAN DISCHARGE FOR YEAR UAS 580

MAXIMUM DISCHARGE UAS 1.242.243 CFS ON DEC.
DISCHARGE UAS 194, lao CFS ON JAN i



90 DAILY STAGES FOR 1990

LDOSAKATCHIE RIVER AT BRUNSWICK, TENN

LOCATION LAT. 35-16-52, LONC. 89-45-50. MILE 25 3. HICHUAY BRIDCE ABOUT A nILE NORTH OF
BRUNSUICK. THE hOUTH OF LOOSAHATCHIE RIVE* IS 740.6 MILES UPSTREAM ON THE MISSISSIPPI RIVER
FROM HEAD OF PASSES.

CASE. STACE DETERMINED FROM HARK ON GUARDRAIL ON UPSTREAM SIDE OF BRIDCE.

CENERAL I^ORMATION. DfiAINACE AREA. 5O6 SQUARE MILES. BANKFULL STACE. SI FEET. DOE TO CHANNEL
IMPROVEMENTS IN 1976, USINC AN AUTOMATIC RECORDER ON THIS BRIDCE BECAME IMPRACTICAL.

RECORDS AVAILABLE. STACE, JAM 12, 1939, TO JUN. 28. 1976. STACES PUBLISHED FROM JUH 28, 1976, TO
DATE ARE ME>kN STACES FOR TIME OF DISCHARGE OBSERVATION. COMPUTED DAILY DISCHARGE, 1939 TO JUN.
28, 1976. DISCHARCE VALl€S FROM JUN. 28, 1976 TO DATE ARE ACTUAL DISCHARGE OBSERVATIONS.

EXTREMES. HIGHEST, 28. 5 FEET, FROM UATERMARK, IN JAN.
AUC 15, 1988. MAXIMUM, 39,700 CFS OBSERVED ON JAN.
DETERMINED FOR RECORD HIGH STACE. MINIMUM,
DAYS.

DAILY EISHT A H. STACE IN FEET

1935. LOWEST OBSERVED STACE, «. 01 FEET ON
9, 1946 (STACE, 21.8). DISCHARGE NOT

46 CFS COMPUTED FOR JUL. 16, 1944, AND SUBSEQUENT

CASE ZERO, 227.23 FEET, N C V D. OF 192<?

1
2
3
4
5

6
7
B
9
10

11
12
13
14
13

16
17
ia
19
2O

21
22
23
24
25

26
27
28
29
X
31

A
5 0
A
A
A

A
A
A
A
A

A
A
A
A
A

A
4. 2
A
A
A

A
A
A
A
A

4 4
A
A
A
A

A
A
A
A
A

7 1
A
A
A
A

A
A
5 5
A
A

19 7
A
A
A
A

4 a
A
A
A
A

A
A

A
A
A
A
A

A
A
A
A
A

A
5. 3
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

4. 4
A
A
A
A

A
A
7 1
A
A

A
A
A
A

5. 7
A
A
A
A

A
4 8
A
A
A

A
A
A
4 6
A

A
A
A
A
A

12. 4
A
A
A
A

A
A
A
4. 3
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A

A
A
A
A
A

A
A
A
4 3
A

A
A
A
A
A

A
A
A
A
A

A
A
4. 3
A
A

A
A
A
A
A

A
A
A
A
A

4 3
A
4 3
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
4 3
A

A
4 3
A
A
A

A
A
A
A
A

A
A
A
A
4 3

A
A
A
A
A

A
A
4. 3
A
A

A
A
A
A
A

A
A
A
A

A
A
4 3
A
A

A
A
A
4 5
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
4 3

A
A
A
4 3
A

A
A
A
A
A

4 3
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

4 3
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
4 7
A

ie 3
A

A
A
A
A
A

A
A
A
A
A

THE FOLLOWING REFER ONLY TO READINCS APPEARING IN THE TABLE ABOVE

MEAN
MAX.

RECORD.
YEARLY RECORD INCOMPLETE.
STAGES SHOWN ARE MEAN STACES FOR TIME OF DISCHARCE OBSERVATIONS.



A
4. 7

18 3
A

DAILY DISCHABCE FOR 1<?«9O

LQOSAHATCHIE RIVER AT BRUNSWICK, TENN.

COMPUTED DAILY DISCHARGE IN CUBIC FEET PER SECOND

MAY

A 38

319

AUC OCT .MOV DEC

115

123
1*0

112

452

345

7016

331 3173

10-43 136

283 122

109

1OO

142

A-NO RECORD.
YEAPLY RECORD INCOMPLETE.
DISCHARGE VALUES SHOUN ARE ACTUAL DISCHAROE OBSERVATIONS.



92 DAILY STAGES FOR 1990

WOLF RIVER AT RALEICH. TENN

LOCATION LAT 3S-12-O8. LONG 39-55-24 MILE 9 4. AUSTIN PEAV HIGHWAY BRIDGE, THE MOUTH Of -OLF
RIVER IS 738.6 MILES UPSTREAM ON THE MISSISSIPPI RIVER FROM HEAD OF PASSES

CASE. AUTOMATIC RECORDER ON BRIDGE

GENERAL INFORMATION DRAINAGE AREA, 770 SOUARE MILES. BANKFULL STASE, 12 FEET DISCHARGE IS
AFFECTED BY BACKWATER DURING HIGH MISSISSIPPI RIVER STAGES. RIVER CONDITIONS HAVE CHANCED SINCE
1962 DUE TO CHANNEL ENLARGEMENT AND REALIGNMENT OPERATIONS.

RECORDS AVAILABLE. STAGE. MAY 12, 1936. TO DATE PRIOR TO NOV 22, 1940. CAGE UAS 70O FEET
DOWNSTREAM. COMPUTED DAILY DISCHARGE. 193A TO DATE.

EXTREMES. HIGHEST, 23.72 FEET. FROM WATERMARK, ON JAN. 20, !935 LOWEST. MINVS 5 93 FEET ON OCT
15. 1963. MAXIMUM, 41,400 CFS COMPUTED FOR JAN. 9, 1946 (STAGE 20 4) DISCHARGE NOT DETERMINED
FOR RECORD HIGH STAGE. MINIMUM. NO FLOW FROM oAN 30 TO FZB. 9, 1937, BECAUSE OF BACKWATER

DAILY EIGHT A n. STAGE IN FEET

DAY JAN FEB MAR APR JUN

CACE ZERO, 217 22 FEET, N G V D OF 1929

JUL AUC SE? OCT NOV DEC

1
2
3
4
3

6
7
8
9

10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
26
2"?
30
31

0. 1
o. :

-0 4
0. 9

-0. 4

-0 5
-0 8
-0. 9
-1 4

A

A
A
A
A
A

A
-2. 7
-0. 8
-1. 4
-1 2

-1 4
A
A
A
A

-2. 5
-2. 0
-1 6

4 6
1 1
1 4

0. 5
7 3
B 3
9. 1

10 8

12. 5
8 6
5 3
3. 5
6 3

6. 7
7 3
5 5
3. 0
3 4

6 2
3 3
2 3
1 6
1 2

0 8
1. 4
1. 4
1 4
1. 3

1. 0
0 9
0. 7

0 7
0 3
0 1

-0. 3
-0. 6

-1. 2
-1. 3

4. B
1. 5
2. 3

2. 0
1. 7
1. 2
0. 5
5 I

1 7
1 6
! B
1. 9
I 0

0 5
0. 2
A
A
A

A
A
A
A
1 6
0. 3

E 0 1
E 0 0
£ 0 0
E -0. 1
E -0. 2

-0 3
A
A
A
A

A
A
A
A
A

-2. 9
-0 9

0 3
A
A

0. 2
1 0
1. 6
1 2
1. 0

0. 5
0 3
5 6
1. 6
2. 4

THE FOLLOW INC

MEAN
MAX.
MIN.

4 40
12. 5
0 5

3. 2
2. B
3 1
2. 7
2. 3

2. 1
1 3
0. 2
0. 0
A

A
A
A

-2. 1
A

A
A
A

-2. 0
3 1

1. 1
4. 1
4 2 E
3. 5 E
2. B E

2. 1
1. 8
1. 7
1. 4

-0. 4
A

REFER ONLY

A A
A A
A A
A A
A A

A A
A A
A A
A -3.
A A

-1 1
A
A
A
A

A A
A A

-25 A
A A
A A

A A
-O. 1 A
-1.3 -2.
-1. 7 A
-2. 1 A

-2. 5 A
A A
A A
A A
A A

A

TO READINGS

-3. 3
E -3 3
E -3. 4
E -3 4
E -3. 4

-3 4
-3. 4
-3 4

2 A
A

A
A
A
A
A

A
A
A
A

-3. 4

E -3 4
E -3. 5

9 E -3 3
-3 5

A

A
A
A
A
A
A

APPEARING

A
A
A
A
A

A
A
A
A

-3. 6

-3 4
-3 3

A
A
A

A
A

-3 5
A
A

A
A
A
A
A

A
A
A
A
A

IN THE

A
A

-3
0

-0

E -1
A
A
A
A

A
A

A
A
A

A
A
A
A

-3

E -3.
E -3.
E -3.

-3.
A
A

TABLE

A
A

6 A
9 A
a -3 2
0 A

A
A
A
A

A
A
A

-2. 9
A

A
A
A
A
A

A
A
A
A

2 A

2 -3. 3
3 A
3 A
4 A

A

AflOVt.

A
A
0. 3
A
A

A
A
A
A
A

-3. 0
-2. 0

A
A
A

A
-1 5
2. 1
0. 6
3. 9

6. 9
9. 7
9 5
a 2
5 4

4 5
4 0
4 0
3 0
3. 0
: 3

A- NO RECORD
E- ESTIMATED.

HIGHEST STA«E WAS 12. SO ON FEB. 6.
LOWEST 3TACE WAS NOT DCTERMINED.



DAILY DISCHARCE F0« 199O

WCX-F RIVEB AT RACEICH. TE>«.

DAY JAN FES HAH APR MAY JUN

1
2
3
4
3

6
7
a
9
10

11
12
13
14
15

16
17
13
19
10

21
22
23
24
23

26
27
26
29
30
31

re AN
MAX
MIN

2229
Z117
1923
2364
1761

1612
1448
1264
1102

966
1332
1167
1166

1106

6SS
839
1320
3129
2991
2944

2297
7201
11368
12331
13193

16093
9994
6093
4893
S384

B334
8631
3849
3970
3435

6079
3966
2699
1982
1479

1041
1306
1541
1331
1496

1413
1397
1336

33OO
16O95
1041

1330
1203
1122
1013
993

747
307
3026
2906
33OO

3163
3O44
2352
2124
5202

3118
3006
3260
3168
2394

210O
1932

2378
2067

1944
1897
1849
1802
1754

1723

713
1610
212O

3813
2732
3O4O
2829
2543

2147
2246
3259
3070
3860

4371
3290
4310
4179
39 3O

3731
2903
2237
2O90

794

1183
3670

3492
4894
478A
4023
3229

2609
2353
2146
1415
920

997

537

1203
963
817
687

6oe

AUC

291
299
306
313
320

328
319
311

SEP OCT

1292
1628
1008

932

MOV DEC

1630

385

38O
288

318
341

302

476

303

302
3O1
301

383

371
338
344
334

369

333
429

14O3
402O
4673
3833

12290
13994
13313
10329
6738

4890
5347
4805
4072
5667
J96S

«AXIMU« DISCHARCE UA9 17,338 CFS ON FO.
M I N I M U M DISCHARCE UAS NOT DETERMINED.



.7g LOCSAHATC3IE RIVER BASIS

070302*0 UXSAHATCHIE RIVER MIAR ARLINGTON, TN

LOCATION --L»t 3 5 ° 1 8 ' 3 7 " , long 89"38 '23" , Sh«Lby County, Bydrologic Unit . 08010209, on le.fi bank 20 ft. downstreaa
from bridge on U . S . Highways 70 «nd 79, 1.5 mi upstream froo Beaver Cr««k, 1.5 ai nor-_h««st of Arlington, and
at nil* 3 0 . * .

DRAINAGE AREA.--262 m i 2 .

PERIOD OF RECORD.--October 1969 to cur ran t year.

GAGE. - -Wat«r -s tage r«cord»r . Datum of th« gaga ii 2*6 .*3 ft abova Ra t iona l oeodtt ic Ver t ica l Datura of 1929.

REMARKS.--Racordj poor. Periodic observations of water temperature and s p e c i f i c conductance are published in
this report as miscellaneous water quality data.

AVERAGE DISCHARGE.--21 years , 378 f t s / s , 19.59 in/yr.

EXTREMES-TOR PERIOD OF RECORD. --Mas imsa discharse, 2 7 , 4 0 0 f t S / s , Dec . 25, 1987, sage heisht , 23 .27 ft; niniawa,
66 f t5 / ! . Apr . 6, 7. 197*.

EXTREMES FOR CURRENT YEAR.--P«»k'discharges greater than base discharge of 5 , 5 0 0 f t * / s and Eajcimum ( * ) :

Discharge Gage height
Date Time (ft3/s) (ft)

Nov. 8 0900 6,850 17.15
Jan. 29 Unknown Unknown Unknown
Feb. * Unknown M4.300 *22.11
Feb. 10 Unknown Unknown Unknown

Minimum discharge, 97 ft /•, several days.

DISCHARGE, CUBIC FEET PER SECOND ,

Discharge
Date Time (ftj/s)

Feb. 15 2400 6,330
Mar. 8 1200 7,360
Apr. 21 1315 5,540

WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

Gage height
(ft)

16.52
17.66
17.59

MEAS VALUES
DAY

1
2
3
4
5

6
7
8
a

10

11
12
13
14
13

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAJ4
MAX
MIHCTSM
IK.

CAL YR
WTX YR

OCT

534
223
163
146
141

137
134
131
130
128

125
125
124
124
123

304
2310
343
199
170

154
148
1*1
138
13*

131
130
128
127
127
127

7300
233

2310
123
.90

1.0*

1989
1990

NOV

126
12*
123
123
123

138
304
5320
2200
399

211
176
164
159
169

182
152
142
137
136

133
327
490
192
153

1*0
133
127
119
117
__ -

12339
418
5320
117

1.60
1.78

TOTAL 227119
TOTAL 166389

DEC

115
115
111
110
110

110
114
114
112
110

108
106
105
10*
103

100
100
100
100
101

100
97
97
97
97

99
99
98
105
698
2180

5913
191

2180
97
.73
.8*

MEAN
MEAM

JAN

*86
232
197

1120
*03

216
172
169
157
1*1

132
125
117
116
115

113
302
8*3
380
500

323
183
152
137
1*»

126
11*
3*6

• 3910
• 1310
392

13275
*26

3910
113

1.63
1.88

622 MAX
*56 MAX

FEB

273
5*00
8900

•12000
• 2350

820
63*
56*
9*7

• 6700

• 2330
732
5*5
456
2900

4650
.1100
576
493
426

396
1720
856
315
409

375
362
352---

-_.

57781
2064
12000
273
7.88
8.20

13000 MIH
12000 MIN

MAX

353
360
3*8
328
316

312
320

48*0
2810
599

306
508
687
271
33*0

1550
*27
296
2*3
211

198
189
182
175
170

165
160
158
163
73*
278

21027
678
48*0
138

2.39
2.99

8* CFSM
97 CFSM

APR

172
168
163
1*0
13*

228
232
158
1*6
152

178
151
1*0
138
138

138
11*0
781
2*1
188

3520
3140
526
246
203

181
326
5370
2580
386
---

21426
71*
5370
13*

2.73
3.0*

2.37 IN.
1.7* IN.

MAY

235
1560
851
498
190

173
170
168
155
143

147
175
163
141
139

138
185
170
193

e3570

.1600
• 700
• 400
• 250
217

193
187
182
162
161
• 1*3

13559
437

3570
138

1.67
1.93

32.25
23.62

JUN

• 150
• 150
• 400
• 220
• 170

• 1*5
• 1*0
• 135
• 132
• 129

• 128
e!27
• 125
• 122
• 121

• 120
• 119
• 118
• 117
• 116

• 114
• 160
• 130
• 119
• 112

• 112
.111
.110
109
IDA

4168
138
• 00
108
.53
.58

JUL

107
105
105
103
100

100
100
99
99
99

103
140
157
117
108

106
104
103
104
104

103
103
103
102
102

102
102
102
102
102
102

3288
106

99
.40
.47

AUG

101
101
101
101
101

101
101
101
101
101

101
101
102
102
102

102
102
102
102
102

101
100
100
100
89

99
99
99
98
98
87

3118
101
102
87
.38
. 44

SZP

97
97
97
98
98

98
98
98
98
102

129
108
102
100
103

100
98
98
98
98

99
100
99
97
97

97
87
97
97
87

2992
99.7
129
97
.38
.42

• Est imated
J
V

?

£



WCLF RIVER BASIS ::9

07031560 HCLF RIVER AT WALKUT GROVE SCAD AT MEMPHIS, TX

LOCATICN. - -L» t 3 3 ' 0 7 ' 5 8 ~ , Long 39'!!'18". Sh»Ujy County, Bydroloi ic Unit 08010210. on r ight bank at u p s t r a a n ted
of br idg« on Walnut Grov« Ro«d. 3,5 mi «aat at In ta r s ta t* Bighway 2 4 0 , and «t ail* 1 5 . 4 .

DRAIHAGE AREA.--709 ml2 .

Oct. 1973 to S»pt. 1986 "at G«rmanto*n>" .

GAGE. --Wat«r-Jtag« r«cord«r. Datum of ga^* ii 225.82 ft abov. National G«od*tic V.rtical Datum of 1929. Pnar
to Apr. 21. 1986 wat«r-staa« r«cord«r at sita 2.1 mi upatr«am at datum 9.94 ft high«r.

REMARKS. --R«cordj poor. ?«rio<iic oba«rvatlon» of watar t»mp«ratur* and specific conductance »r* publish«d in
thi« r«port ai ai»c«lLan»oui watar cjutlity data.

AVERAGE DISCHARGE. --21 y»«n. 1,023 ft3/*, 19.59 in/yr.

EXTREMES FCR PERIOD OF RECORD . --Max imun discharge, 33,400 £t3/s, Maj . 14, 1973, g»g« h.ight, 27.98 ft, ilt» and
datum than In us*; cninlaum. 134 ft It, Oct. 8, 9, 12, 13, 1987.

EXTREMES FCR CURRENT YEAR.--?«ai discharge gi*at*r than bas* diacharga of 7,000 ft3/a and maximum («):

Oischarg* Gag* h*ight Blscharg* Gag« h«tght
Data Tim* (ftj/i) (ft) Cat* Tim* (ft /a) (ft)

Fab. 5 UrJcnown «19,SOO *22.92 May 20 1245 7,160 14.73

Minisura discharge. 231 fi3/s. S»pt. 1-3.

DISCHARGE, CUBIC FEET PER SECOND , WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

OAY

1
2
3
4
5

5
7
5
3

10

11
12
13
14
15

15
17
18
19
20

21
22
23
24
25

28
27
23
29
30
31

TOTAL
MEA«
MAX
HIM
CFSM
IS.

CAL YR
WTR YR

OCT

956
951
307
710
724

757
537
533
51*
469

440
421
4 12
407
403

991
2810
1370
1070
324

681
631
811
558
496

447
• 423
• 413
• 403
• 390
387

21752
702

2810
367
.99

1.14

1989
1990

NOV

377
377
370
373
383

403
405

1950
1040
1030

933
740
599
556
564

537
59*
627
• 550
• 460

• 445
• 390
• 898
• 740
• 770

• 690
• 640
• 610
593
532
---

19663
556

1950
370
.93

1.03

TOTAL 360214
TOTAL 423796

CEC

• 95
470
458
439
430

440
417
411
425
445

443
433
442
452
439

430
• 03
389
410
406

• 399
• 391
• 392
• 397
• 389

• 395
• 395
• 397
471

• 2200
• 2250

16753
540
2250
389
.76
.68

KEAK
HEAR

JAN

• 2400
• 2130
• 1700
1960
• 1510

• 1410
• 1310
• 1220
1020
382

761
837
• 586
540
533

518
823

1120
1020
1140

1110
1100
900
800
733

• 872
600
• 802
• 3780
• 2440
• 2460

38417
1239
3780
518

1.75
2.02

1333 MAX
1187 MAX

FCT

1870
5090
• 8430
•11800
•17300

13300
6690
39SO
2970
5760

6620
6460
4380
2910
• 020

4290
3240
2200
1540
1010

304
1320
1520
1420
1270

1060
925
791
-.-
_- _
---

123180
4399
17300
781

8.20
5.46

1*900
17300

MAR

721
690
699
691
661

664
762

4710
3510
3730

3060
2460
1930
1490
3840

2390
24*0
2820
2620
1860

1270
906
744
631
606

581
578
578
583

1510
974

50731
1638
4710
378

2.31
2.66

MM 330
MID 231

APR

750
697
65*
613
609

1210
1120
943
745
697

700
667
603
373
562

561
1080
1300
1170
903

2730
2360
2610
2470
2200

• 1800
• 1730
• 2600
•3350
• 4000

---

41862
1393
4000
361

1.97
2.20

CFSM 2.18
CFSM 1.65

MAT

• 4100
• 4000
3710
3440
3120

2750
1990
1290
887
725

62*
512
511
633
611

817
78S
306
911
3220

4020
4790
4730
3940
3160

2430
1710
1250
961
718
633

65839
212*
5220
611

3.00
3.43

IN. 29.39
IS. 22.34

JUH

700
• 670
• 680
• 830
• 1100

• 930
• 350
• 690
• 390
• 570

• 530
• 5*0
• 530
• 522
• 520

• 610
• 620
• 550
• 530
• 520

• 322
• 560
• 180
• 530
• 490

• 470
• 460
438
422
40*
--_

17998
600

1100
404
.13
.04

JUL

392
386
372
363
338

315
317
320
319
323

347
597
432
472
448

399
374
349
343
334

321
355
378
334
411

378
352
337
321
313
296

11388
367
397
298
.52
.60

AUG

291
282
284
280
282

232
280
277
274
273

271

337
313
329

319
318
309
299
289

283
277
271
266
281

238
237
257
237
238
256

8761
283
337
238
.40
.46

SEP

253
251
271
239
261

257
257
252

:E6
233
• •10
• 36
323

327
328
315
303
309

318
338
343
344
350

370
397
383
329
31!

9432
314
• 10
2J1
.44
.49

Estimated
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LOCATION. --lat 33°02':9". long 39 '*8 '08" . ShaLby County, Hydrologi.: OCIL 08010211, oa Lift bank at downjtraa
lida of bridga on Wlnchastar Road, 2.8 mi south of Garaantown. «nd at aila 17.3.

October 1869 to Hay 1983,

DRAINAGE AREA. --68. 2 »i .

PERIOD OF RECCRD. --Occaaional low-flow naaauraoanta , watar yaars 1959-196*, 1989;
Octob«r 1983 to currant yaar.

REVISED RECORDS. --WRD TN-74-1: Drainaga araa, WRD TH-87-1 < P ) .

GAGE. --Wat«r-ita4« racordar . Datum of (M* !• 262 .92 ft abov* National. Giod.tic Vertical Datum of 1929 (lavaLa
by Soil Consarvation Sarvica).

REMARKS. --Racorda fa i r . Pariodlc obiarvationa
miac.llan.oua watar quality data.

of watar tamparatura ara publiahad in this rtport aa

AVERAGE DISCHARGE.--20 yaaxa (watar yaars 1970-8*. 1986-90), 107 f t S / i , 21.29 in/ft.

EXTREMES FOR PERIOD OF RECORD. --Majciiws dlscharga, 13,100 f t 3 / « , July 2, 1989, gag* haight 2*.23 ft,
gaga haigbt 27.11 ft. Max. 12, 1975; no flow at timaa DO at yaaxi.

EXTREMES FOR CURRENT YEAR.--?aak discharges graatar than baaa di«charg« of 3 ,700 f t 3 / a and aaxijnua (•);

Data

Oct. 16
Fab. 3
Fab. 10
Fab. 13
M»r. 9

Discharga
Tiaa (ftj/a)

21*3 5.910

Saga haight
(ft)

Unknown 'Unknown
Unknown
23*5
Unknown

Kinimum dijcharja, .01

Unknown
». 330
Unknown

16.62
•Unknown
Unknown
15.03
Unknown

Data

Mar. 15
Apr. 21
Apr. 28
May 20

DlachArga
Tiaa (ftj/a)

G*ga haight
(ft)

Unknown Unknown
0615
0230
08*3

3
*
9

,070
,260
,730

Unknown
13.41
14.17
17.79

ft*/a. Sapt. 28, 29, 30.

DISCHARGZ, CJBIC FEET PER SECCKt), HATES YEAR OCTOBER 1989 TO SEPTEMBER 1990
KEAH VALUES

DAY OCI

1 21
2 8.6
3 3.2
* 3.0
J 1.8

6 1.3
7 1.1
8 1.8
9 .93
10 . 98

11 1.6
12 1.8
13 2.3
1* 2.1
13 2.1

18 692
17 1310is *e
19 20
20 9.*

21 3.1
22 3.9
23 3.2
2* 2.3
25 1.3

28 l.»
27 1.5
28 .65
29 .56
30 .78
31 .80

TOTAL 2152.88
MEA« 69.*
MAX 1310
MIS . 36
CTSM 1 . 02
IH. 1,17

CAL TO 1989
vrm YX 1990

HOV

.62
*.7
3. 8
1.3
1.8

13
* . 1

39*
59
17

11
3.8
2.7
1.6
8.2

15
3.9
3.*
2.0
1.7

1.0
52
*2
16
8.1

3.6
2.9
3.3
1.3
.7*
---

DEC

.6*

.78

.83

.69

.59

.»7

.31
2.1
2.2
1.2

.78

.39

.*0

.33

.28

.23

.30

.33
5.8
1.8

.87

.28

.11

.03

.06

.30

.*5

.5*
8.*

*00
707

683.78 1138.07
22.9
39*
.62
.3*
.37

TOTAL 62128
TOTAL *6*07

36.7
707
.03
.3*
.62

.00 MEAH

.01 KEAM

JAR

100
3*
»S
380
33

39
29
t*
31
19

13
8.9
5.8
3.9
3.2

3.0
73

2*9
99
190

77
3*
21
15
31

16
10

329
1800
171
*7

3789. S
122
1600
3.0
1.79
2.07

FZB

78
2380
*360
962
107

51
37
29
369

.2160

20*
38
37
28

1520

al260
87
*2
33
23

20
• 693
238
13*
9*

76
83
59
--.
---

15226
5*»

*360
20

7.97
8.31

170 MAX 5900
127 MAX »360

MAR

126
169
1*1
95
73

63
a22*
a3660
365
29*

186
137
122
109

• 2000

.281
83
*5
31
2*

20
16
18
12
12

16
12
20
25
78*
131

950*
307
3660

12
*.50
5.18

Mill .03
KIN .01

APR

52
28
.20
.9.1
.7.3

.338
• 160
.6*
31
a!6

.8.7

.3.8
a*. 2
.3.6
.3.0

.3.0
• 318
15*
36
99

2620
270
57
3*
26

18
232
1630
136
**
——

6*67.7
216
2620
3.0

3.16
3.33

CTSM 2.50
CTSH 1.86

MAT

*7
11*0
207
179
66

30
17
12
9. 1
8.1

10
2*
18
10
6.1

3.7
28
8.5

298
3360

602

JUH

2.0
3.0

133
27
10

*. »
1.9
1.1
2.7

29

9.7
2.8
.89
.36

77

22
5.3
1.4
.70
.46

.46
89 *06
23
1*
7.»

*.9
10
15
8.0
3.8
2.0

24
7.4
5.3

1.3
.73
.37
.50
.42
---

JUL

.38
2.2
2.2
.53

5.4

.96

.36,»a

.41

.25

.28
67
13
3.5
1.3

.77

.50

.31

.56

.39

.69
10
3*
1*
3.0

.92

.3*

.35

.78
7.5
3.8

6280.* 783.79 178.35
203
3360
2.0
2.97
3.*3

IK. 33.89
IH. 23.31

28.1
406
.42
.38
.43

S.70
67
.25
.08
.10

A03

1.7
l.»
1.1
1.0
1.0

.&*

.15.:«

.M

.7*

.a

.*!
81
10
1.9

-M
.28
.73
.77
.75

.53

.»7

.«9

.11

.46

.43

.49

.39

.40

.31

.31

111.17
3.11
11
.24
.03
.08

SEJ

.43

.34

.42

.29

.27

.33

.40

.65

.99

.53

.51
13
49
3.7
.74

.48

.25

.20
3.9
1.1

2.2
8.7
.83
.30
.13

.09

.06

.02

.01

.01

90.09
3.00
49
.01
.04
.03

a Eitioatad



Reference 20

NATIONAL FLOOD INSURANCE PROGRAM
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FLOODING
EFFECTS
-FROM
MISSISSIPPI

jJllVER
:ZONE A18
'•^V (EL 23 41
x?ZONE B

KEY TO MAP

500-Year Flood Bouncy

100-Year Flood Boundary

Zone Designations*

100-Year Flood Boundary

500-Year Flood Boundary

Base Flood Elevat ion Line
Wi th Elevat ion In Feet"

Base Flood Elevat ion in Feet
Where Uniform With in Zone"

Elevat ion Re fe rence Mark

Zone D Boundary——————————————— ———— ——————— ———

River Mile s »M1.5

"Referenced to the National Geodet ic Ver t i ca l Datuoi of 1929

*EXPLANATION OF ZONE DESIGNATIONS

ZONE

A

AO

AH

A1-A30

A 99

C

D

V

V1-V30

EXPLANATION

Areas of 100-year flood; base flood elevat ions anc
flood hazard factor; not determined.
Areas of 100-year shallow flooding where dep:"s.
are between one (1) and three (3) feet; average dea ths
of inundation are shown, but no flood hazard f ac to r s
are determined.
Areas of 100-year shal low Hooding whe-e depths
are between one (1) and three (3) fee t ; baie flood
elevations are shown, but no flood hizard factors
are determined.
Areas of 100-year flood; base flood e leva t ions and
flood hizard factors determined.

Areas of 100-year flood to be pro tected by flood
protect ion system under construction; base flood
elevations and flood hazard factors not determined.

Areas between limits of the 100-year flood and SCO-
year flood; or certain areas subject to 100-year flood-
ing wi th average depths !ess than one (1) foot or where
the contributing drainage area is less than one square
mile; or areas protected by levees from the base flood.
(Medium shading)

Areas of minimal flooding. (No shading)
Areas of undetermined, but possible, flood hazards.

Areas of 100-year coastal flood with velocity (wave
act ion); base flood elevations and flood hazard factors
not determined.

Areas of 100-year coasul flood with ve loc i t y ( w a v e
act ion) ; base flood elevat ions and flood hazarc: f a c t o r s
determ ined.

NOTES TO USER

Certain areas not in the special flood hazard areas (zones A and V i

may be protected by flood control s t ructures.

This map is for flood insurance purposes only; it does not n e c e s -
sarily show all areas sub jec t to flooding in the corn — un i ty o-
all planimetric features outside specia l flood hazard areas.

For adjoining map panels, see separa te ly p r in ted Mao Index

INITIAL IDENTIFICATION:

AUGUST 23. 1974

FLOOD H A Z A R D B O U N D A R Y M A P R E V I S I O N ? :



E&V WASTE SCIENCE AND TECHNOLOGY CORP. Reference 21

TELEPHONE MEMORANDUM

Site Assessment BVWST Project 52012.022
October 18, 1991

2:35 p.m.

Surface Water Intakes on the Mississippi River
Groundwater Drinking Water Population

To : Jerry Col 1 ins
Company: Department of Memphis Public Works
Phone No.: (901) 576-6720

Recorded by: Laura Morrison

Surface Water Intakes on the Mississippi River
There are no surface water intakes on the Mississippi River, rivers,
streams and lakes flowing into the Mississippi river in the Memphis
area have no surface water intakes.



Reference 22
B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

BVWST Project 52012.003
December 23, 1991

Recreational Fishing 12:50 p.m.

To: John Condor, Wildlife Manager
Company: Wildlife Resources Agency
Phone No.: (901) 423-5725

Recorded by: Laura Morris son ̂/v̂ - ll-2-'$-ff

There has been a commercial fishing ban on the Mississippi River and
connecting streams from Tipton County to the Mississippi state line
since 1985. Periodic fish sampling has shown chlordane in fish in the
Mississippi River. There are warnings posted about eating the fish
from the Mississippi River. Recreational fishing occurs despite these
warnings .

Arkansas has never participated in the fishing bans on the Mississippi
River, even though they are aware of the potential hazards.

/ms
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TELEPHONE MEMORANDUM

FIT BVWST Project 52012.003
BVWST File

February 11, 1992

To: Ron Garovelli, Chief of Fisheries
Company: Mississippi Wildlife and Fisheries
Phone No.: (601) 362-9212

Recorded by: Laura Morrisson

The state of Mississippi has never had a fishing ban, recreational or
commercial, on the Mississippi River.

ms



B&V WASTE S C I E N C E AND TECHNOLOGY CORP. REFERENCE 24

TELEPHONE MEMORANDUM

Site Assessment

Endangered Species of the Memphis Area

BVWST Project 52012.022
October 14, 1991

9:45 a.m.

To:
Company:
Phone No.:

Recorded by:

Jodi Jenkins
Fish and Wildlife Service
(615) 528-6481

Laura Morrison

Ms. Jenkins gave a li s t of Federal endangered species of Shelby County,
TN. They included:

Indiana Bat
Bald Eagle
Arctic Peregrine Falcon
Wood Stork
Turgid Blossom Pearly Mussel



ENDANGERED AND THREATENED
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Federally Listed Species by State

TENNESSEE

(E«Endangered; T«Threatened; CH-Cr1t1cal Habitat determined)

General Distribution

Entire s ta te_
Central, East
North, East
Southwest

Eastern mountains (Carter
and Sevler Counties)

^Entire stat«

East, Central, Extreme
Northwest

Entlrt staU (aostly W e s t )

Mississippi River

West

ExtrtM Northeast

ExtreM W«st

East

Bat, gray (Hyotl s gr lsescens) - E
Sat , Indiana (Hyqtis sodal ls) - E, CH
Cougar, eastern (Pel 1s~conco1or cougar) - E
Pyither, Florida (Felts concolo'r coryl') - E
Squirrel, Carolina northern flying

(Glaucooys sabrlnus coloratus) - E

Birds

Eagle, bald
(Hallaeetus leucocephalus) - E

Falcon, Mier ic an peregrine
(Falco peregrlnus an a tun) - E

Falcon, Arctic peregHnt
(Falco peregrlnus tundrlus) - T

Tern, least (Sterna ant111ar'ji_)t Interior
population ^~E

W artier, Bachman's
(Yenilvora bachaanll) - E

W arbler, Klrtland's
(D«ndro1ca klrtlandil) - E

Woodpecker,
(Caapephllus principal is) - I

Woodpeclter, red-cock«d«4
(Plcoldes ("Oendrocopos) boretlls) - E

Fishes

Chub, *1endir'(Hybopt1i cahnl) - T.CH

Chub, spotffi» (Hytopsls aonacha) - T,CH

Dace, blacksldt (Phoxlnut

Darter, amber (Perclna antesella) - E.CH
Darter, slackwaTer

(Etheostoffla boschungl) . T.CH
Darter, snafl (Perclna tanasl) - T

Harcock, Clalborne, Grainger
Counties
H*rk1m, SulHvan, Morgan,
Fentress, and Cunberland Count ies

Upp«r Cumberland R1v«r System
(Scott, Ca^)b«U, and CUfborne
Counties)
Conasauga R., Polk County

Wayne and Lawrence Count ies
Knox, i.oudon, Melgs, PoU,
8radley/Mc«1nn, Hami l ton,
Marion, and Giles Counties



TENNESSEE (cont'd)

State L ists 12/87

Mussel, tuberculed-blossoffl pearly
(Eploblasflia (•Oysnorala) torulosa
torylosa) - E

Mussel, turgid-blossom pearly /
(Eploblasnia (»0ysnpm1a) turqldula) - E ""

Mussel, white warty-bac* pearly
(Plethobasus dcatrlcocus) - E

Mussel, yellow-blossom pearly
(Eploblasna («0ysno«1a) florentlna
Ilorentlna) - t

Snail, Chlttenango ovate amber
(Sucdnea chUtenangoensIs) - T

Snail, painted snake colled forest
(Angulsplra plcta) - T

Arthropods;

Crayfish, Nashyllle (Qrconectes shoupl) - £

Plants

Echlnacea tennesseensls
(Tennessee con«flo»«r) - E

Isotrla tBedeololdts
(snail whorled pogcnla) - E

P1tyops1s ruthll (Ruth's goldtn ister) - E
Scute Harl a ncntant

- E

General Distribution

Possibly extinct

Possibly extinct

Tennessee River

Possibly extinct

Monrot County

Franklin County

Mill Creek, Davldson and
Counties

Sol 1 dago splth
(Blut P - T

Oavldson, Rutherford,
Wilson Counties

Hsillton County
Polk County

HatHton and Marion Counties

Carter County
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vo *:.

l~l 1 sere ____ 10 acres

ACREAGE GUIDE

Other information including a narrative report concerning the
wetland resources depicted on this document may be available
For information, contact

Regional Director (ARDE) Region IV
US Fish and Wildlife Service

75 Spring Street S.W.
Atlanta, Georgia 3O3O3

Thts document was preoared [>'•"•
analysis of h'3'1 alt;:.. 1e • ••
identified on the p'lo'
hydrology, and geuj-.i^v IP strr
lion of Wetlands am' I . v p t <
States (FWS.OBS .- -. i D C L C . . .
photographs typica'lv r f < ' -
year and season wi-r
is a margin of error in -^ :.;
photographs Thi.s .•> ' , r
analysis of a sine' ' ' ,
wetland boundar ~-r

interpretation In addiv •
obscured by dense f c r .
this document

Federal, State and IO.:A 'Mn.iu.'
tton over wetlands mj. • an
different manner than thai used in u.
no attempt, in either • • '. ; • . • .
tory, to define the l imits o: protr e:.
Federal. State or loc<- . , • n • •
geographical scope of in. - ' y j l a , ,
ment agencies Persons intprdin- T
involving modrfication-'i w : - ^ r . or
mroma should »««*< th« a^-.c c ' app
or local agencies concerning speci'i-
programs and proprietary jur;sdictio
auch activities

SYSTEM

UBSYSTEM

CLASS

SubdMI

M - MARINE
_____I_____

I
1 - SUBTIDAL

_____I______

I
INTER TIDAL

1..______

RB POCK U8 - UMCONSOt-OATED AB - AQUATIC BED R* - »fif Ox* - Oflf* ** TT* A» - AOL1ATIC BED
BOTTOM BOnOM U«nnn OHM

1 Bedrock 1 CobMF Gr*vY> 1 AX* 1 Core I A*J«
2 Rubble i S»nd 3 HocM vncuia 3 V«o.- 3

3 Mud S UntnoOT. i U

1 Cora
3 Worm

RS - ROCKY SHOflE

1 B*r»oc<

SYSTEM

UBSYSTEM
CLASS

1 ———
1 - TIDAL

RB - ROCK

' B«drork
2 Rjbw-

————— 1 ——
R - RIVERINE ;

————————————— 1 ——— , ——————————————————— 1 ——————————————————— ,
2 - LOWER PERENNIAL 3 - UPPER PERENNIAL 4 - INTERMITTENT 5 - UNKNOWr^

UB - UNCOMSOLIDATI D
Borrow

t Cobble Grave
2 Sj-v-
3Muc
4 Or9»n.c

•SB STRIAMBfC

i Bedroa
2 RuW>"
3 Coabke 3-«ve
4 S*nd
5 Mud
6 Crff*n.c
7 V(*gciatf*3

AS - AOUATX BED RS - M3OO SX«E US UNCOItSOLIOATTD "EM EMCPGf NT QV. !

SMO*»€ i>«*

1 Ajp* T BA^OOI ' Cobb»«-G^«*l 2 *»o."x>ers««*r>T *

T *^-j*tc X-V/M ! <Vjbtfe 2 Sa'-tf
3 ftao«« Vwcutr J **^
* FK^nng VocxAar * Ogarc
S L.m*np*v> ^ V*9Bt»*e<J

Titfnri»-pm
6 O*rwa>«. S*4.rt»cr

•STRtAMBtD is l,m*MJ ro TIDAL and INTtRPwHTTtNT SUGSTSrEMS *na ccvT^mn T~« orv* CLASS *i IT« *»*Tt«fc||TTtXT *

"CMERGENT rs hmrrfxl to TIDAL »rx] LOWER PfRENMiAL SUBSYSTEMS T-» rwm*^r^ CHASSIS »* fcscrrf *•

SYSTEM

CLASS

PALUSTRINE

1 ——————
RB - ROCK Borrow

,

T
LIB - U WCONS OL IO A T E D

BOTTOM

n ———————
A3 - AQUATIC BE D

— r
us

1

- i-»«oi«soioArn>
SMCR£

M J40SS UCWEM B" - IMBKXfl

i ifc .1 1 ri» w*n'

SS - SO«J&

1 Ehood L«w-r

SHWU6 K) FO«STtO cv,

**'
<1 1 •* '»' -- '•*-;**, ,

' B«r>
2 BiiSXtle

1 Oobble G'l

3 Mud



SPECIAL NOTE
This document was prepared primarily by stereoscopic

analysis of high altitude aerial photographs Wetlands were
rentified on the photographs based on vegetation, visible
nvdrokxjy, and geography in accordance with Classifica-
tion of Wetland* and Deepwater Habitats of the United
State* (FWS/OBS 79/31 December 1979) The aerial
photographs typically reflect conditions during the specific
year and season when they were taken In addition, there
is a margin of error inherent m the use of the aerial
pholographs Thus, a detailed on the ground and historical
analysis of a single site may result in a revision of the
wetland boundaries established through photographic
interpretation In addition, some small wetlands and those
obscured by dense forest cover may not be included on
this document

Federal. State and local regulatory agencies with jurisdic-
tion over wetlands may define and describe wetlands in a
different manner than thai used in this inventory There is
no attempt, in either the design or products of this mven
lory, to define the limits of proprietary jurisdiction of any
Federal. State or local government, or to establish the
geographical scope of the regulatory programs of govern
ment agencies Pereons intending to engege in activities
involving modifications within or adjacent to wetland
areee should seek the advice of appropriate Federal, State
or local agencies concerning specified agency regulatory
programs and proprietary jurisdictions that may affect
such activities.
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— Primarily represents upland areas, but may include
unclassified wetlands such as man-modified areas, non
photo-identifiable areas and/or unintentional omissions
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SOUTHWEST MEMPHIS,TENN -ARK

NOTES TO THE USER
• Wellancis which have been field examined are indicated

on the map by an asterisk ('}
• Additions or corrections to the wetlands information

displayed on this map are solicited. Please forward such
information to the address indicated

• Subsystems. Classes. Subclasses, and Water Regimes
in Italics were developed specifically for NATIONAL
WETLANDS INVENTORY mapping

• Some areas designated as R4SB, R4SBW. OR R4SBJ
(INTERMITTENT STREAMS) may not meet the defini-
tion of wetland

• This map uses the class Unconsohdated Shore (US)
On earlier NWI maps that class was designated Beach
Bar (BB), or Flat (FL) Subclasses remain the same in both

AERIAL PHOTOGRAPHY
DATE 2 _/ / P^ DATE ___/
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SOOTHFAST MEMPHIS,TENN.

NOTES TO THE USER
™* 1"tl'ch have been examined are indicated
s map by an asterisk (*).

rfions Of corrections to the wetlands information
d.splaved on this map are lol.crted. Please forward such
information 10 the address irxfccated.

• Subsystems. Classes. Subclasses, and Water Regimes
,n »./,c5 were developed specrfcalty for NATIONAL
WETLANDS INVENTORY mapping.

• Some areas des-flnated as R4S8. R4S8W. OR R4S8J
(INTERMITTENT STREAMS) may not m«et the defini-
tion at wetland

• Th.s map uses the das* Uncon»oli<JBted Shore (US)
On earlier NW1 maps that class was designated Beach/
Bar (BB). or Flat (FL) Subclasses remain the same in both
versons.
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i was prepared primarily by stereoscopic
mitude aerial photographs Wetlands wme
photographs based on vegetation, visible

in accordance with Claaarfica-
vatef Habitat* of the United

9/31 December 1979) The aerial
caJly reflect condrtione during (he specific
when they were taken In addition, there
error inherent in the use of the aerial
us. a detailed on the ground and historical
•igle site may result in a revision of the
jnes established through photographic
i addition, some small wetlands and those
ise forest cover may not be included on

and local regulatory agencies with ]urisd)c-
-d» may define and describe wetlands in a
• than that used m this inventory There is
ither the design or products of this inven-
T« limits <yl proprietary jurisdiction of any
or local government or to establish the
ope of the regulatory programs of govern-
Per»one intendbng to engage in activities
ftcationa within or adjacent to wetland
* the advice of appropriate Federal. State
* concerning specified agency regulatory
proprietary juriadictione that may affect
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B&V WASTE SCIENCE AND TECHNOLOGY CORP. Reference 2

MEMORANDUM

BVWST Project 52012.009
Democrat Road Landfill BVWST F i l e

December 6, 1991
Meeting with Laura Morrisson (BVWST) and
Victor Blix (BVWST) on November 20, 1991
at 10:30 a.m.

To: File

From: Victor Blix ^ ' ,/ '' y c

According to Ms. Morrisson, the entire area north of Democrat Road and
south of the creek is now used as rental car lots.

Being a rental car lot area, we concluded that approximately five
people would probably be working on site.

ms



SITE PEMOCfiAT RUAU
. . . . . . . . . . . f, , -, ;>ub;.

SOILVOA BOOKED

H20VOA BOOKED

SOILEXT BOOKED

H2OEXT BOOKED

SOILPEST BOOKED

H20PEST BOOKED

SOILMET BOOKED

H20MET BOOKED
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(SSIi _ . , . . . . .STATJ4 TN MANAGER JOE 5JUXKE&MAN ( t i & V j
K 1U/25/93

SOILOTH1 BOOKED

SOILOTH2 BOOKED
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3

5

3

5

3

5

3

0

0

0

0

0

0
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DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

CLP

12/20/93 FOR

/ / FOR

12/20/93 FOR

/ / FOR

12/20/93 FOR

/ ' / FOR

12/21/93 FOR

/ / FOR

12/21/93 FOR

/ / FOR

/ / FOR

/ / FOR

/ / FOR

/ / FOR

/ / FOR

/ / FOR

5 SAMPLES

SAMPLES

5 SAMPLES

SAMPLES

5 SAMPLES

SAMPLES

5 SAMPLES

SAMPLES

5 SAMPLES

SAMPLES

SAMPLES

SAMPLES

SAMPLES

SAMPLES

SAMPLES

SAMPLES

REMARKS



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens, Ga. 30613

*****MEMORANDUM******

DATE: 12/16/93

SUBJECT: Results of Metals Analysis;
9^-0061 DEMOCRAT RD LANDFILL

MEMPHIS TN
CASE NO: 21083

FROM: Charles H. Hooper
Chief, Laboratory Evaluation/Quality Assurance Section

TO: JOE SLYKERMAN

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required

If you have any questions please contact me.

ATTACHMENT

C Q . ,v3 OLA.̂  v̂ t̂ .



INORGANIC DATA QUALIFIERS REPORT

Case Number: 21083
:t Number: 94-0061
Democrat Rd

Element
Be, Cu, Pb

Ba, Ca, Fe,

Sb

Ca

K

Co

Ni

Landfill,

Flae
U

Na U

J
R

J

J

J

J

Memphis . TN

Samples Affected
All positives > IDL, but
< CRDL

All positives > IDL, but
< 10X contaminant level

All positives
All negatives

All

MDFP78

MDFP79

MDFP79

Reason
Baseline instability

Positives in blanks

Matrix spike recovery

Serial dilution
difference = 68.7%

% RSD > 20% for ICP
exposures

% RSD > 20% for ICP
exposures

% RSD > 20% for ICP

= 21.7%

percent

multiple

multiple

multiple
exposures



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 12/15/93

METALS DATA REPORT
* PROJECT NO. 94-0061 SAMPLE NO. 81149 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
* SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
* STATION ID: SD-01
* CASE
*

MG/KG
2600
3. 7UR
7. 1
58
1U
0.66U
810J
7.2
4.4
6U
6800
11
670

NUMBER: 21083 SAS NUMBER:

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

*
*

COLLECTION START: 10/27/93 1058 STOP: 00/00/00 *
MD

MG/KG
400
0.1 3U
6.5
190J
0.31U
0.51U
110
0.29U
NA
12
21
21

NUMBER: FP78

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

*
*

"'REMARKS*** ***REMARKS*»*

***FOOTNOTES*»*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



METALS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 12/15/93

*» PROJECT NO. 94-0061 SAMPLE NO. 81150
** SOURCE: DEMOCRAT RD LANDFILL
** STATION ID: SD-02
** CASE NUMBER: 21083

SAMPLE TYPE: SOIL

SAS NUMBER:
* *

MG/KG
940
3.5UR
2.7
17
0.09U
0.62U
430J
3.4
2.2J
3U
27OO
5.3
210

ALUMINUM
AMTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

* * * * * * * * * * * * * * * * * * * * * * * * *
PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1038 STOP: 00/00/00
MD NUMBER: FP79

ANALYTICAL RESULTS MG/KG
180
0. 11U
2.3J
100U
0.30U
0.48U
61
0.28U
NA
0.46U
13
14

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

"•REMARKS*** ***REMARKS*«*

***FOOTNOTES***
»A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES «J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



METALS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESD, ATHENS, GA.

* * * * *
* *
**
**
* *
**

PROJECT NO. 94-0061 SAMPLE NO. 81152
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SS-01
CASE NUMBER: 21083 SAS NUMBER:

SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1130 STOP:
MD NUMBER: FP80

12/15/93
* * * * * * * *

*
*

00/00/00

MG/KG
72OO
3.6UR
6.7
110
1U
0.63U
440J
1 1
9.2
14
1500O
12
2000

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

MG/KG
720
0. 12U
17
620
1U
0.49U
80
0.27U
NA
24
47
15

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

**»REMARKS**« **«REMARKS*»*

***FOOTNOTES*»*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
»K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
»R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/15/93

METALS DATA REPORT

* PROJECT NO. 94-0061 SAMPLE NO. 81153 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER *
* SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST : TN
* STATION ID: SS-02
* CASE
*

MG/KG
5800
3.2UR
5.1
88
1U
0.57U
8200J
13
8
12
13000
11
2200

NUMBER: 21083 SAS NUMBER:

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

COLLECTION START: 10/27/93 1056 STOP: 00/00/00
MD

MG/KG
590
0.11U
12
410
0.28U
0.44U
73
0.26U
NA
24
35
08

NUMBER: FP81

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

***REMARKS*** ***REMARKS*«*

'"FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



METALS DATA REPORT
* * * * * * * * * * * * * *

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/15/93

* * * * * * * * * * * * *
** PROJECT NO. 94-0061 SAMPLE NO. 81154 SAMPLE TYPE: SOIL
** SOURCE: DEMOCRAT RD LANDFILL
** STATION ID: SS-03
** CASE NUMBER: 21083 SAS NUMBER:
* *

PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1040 STOP:
MD NUMBER: FP82

00/00/00

MG/KG ANALYTICAL RESULTS
5700 ALUMINUM
3.6UR ANTIMONY
4.4 ARSENIC
96 BARIUM
1U BERYLLIUM
0.63U CADMIUM
1700J CALCIUM
8.7 CHROMIUM
6.2 COBALT
12 COPPER
1 1 000 I RON
37 LEAD
1200 MAGNESIUM

MG/KG
580
0. 12U
10
540
0.30U
0.49U
60
0.28U
NA
19
42
18

ANALYTICAL
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

RESULTS

* "REMARKS*' ***REMARKS**»

*«*FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens, Ga. 30613

***********MEMORANDUM

DATE: 12/16/93

SUBJECT: Results of Specified Analysis;
9A-C061 DEMOCRAT RD LANDFILL

MEMPHIS TN
CASE NO: 21083

FROM: Charles H. Hooper
Chief, Laboratory Evaluation/Quality Assurance Section

TO: JOE SLYKERMAN

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required.

If you have any questions please contact me.

ATTACHMENT



INORGANIC DATA QUALIFIERS REPORT

Case Number: 21083
:t Number: 94-0061
Democrat Rd Landfill,

Element
Be,

Ba,

Cu, Pb

Ca, Fe, Na

Sb

Ca

K

Co

Ni

Flae
U

U

J
R

J

J

J

J

Memphis. TN

Samples Affected
All positives > IDL, but
< CRDL

All positives > IDL, but
< 10X contaminant level

All positives
All negatives

All

MDFP78

MDFP79

MDFP79

Reason
Baseline instability

Positives in blanks

Matrix spike recovery

Serial dilution
difference - 68.7%

% RSD > 20% for ICP
exposures

% RSD > 20% for ICP
exposures

% RSD > 20% for ICP

- 21.7%

percent

multiple

multiple

multiple
exposures



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/15/93

SPECIFIED ANALYSIS DATA REPORT
* * * * * t * t t * * t * * * t t t t * S * * t * * * t t * * * * * f « * * * * * * * * * * * * * t t t * * * * * * * t *

*« PROJECT NO. 94-0061 SAMPLE NO. 81149 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
** SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
** STATION ID: SD-01 COLLECTION START: 10/27/93 1058 STOP: 00/00/00
** CASE.NO.: 21083 SAS NO.: D. NO.: FP78 MD NO: FP78
* *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

RESULTS UNITS PARAMETER
0.64U MG/KG CYANIDE

»**FOOTNOTES«*»
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
»K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA.

SPECIFIED ANALYSIS DATA REPORT

PROJECT NO. 94-0061 SAMPLE NO. 81150
* SOURCE: DEMOCRAT RD LANDFILL

STATION ID: SD-02
CASE.NO.: 21083 SAS NO.:

SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1038 STOP:
D. NO.: FP79 MD NO: FP79

12/15/93

* * * * * * * *
»*

00/00/00

* * * * * * * *

RESULTS UNITS PARAMETER
0.58U MG/KG CYANIDE

**»FOOTNOTES**»
•A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
«U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 12/15/93

SPECIFIED ANALYSIS DATA REPORT
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * » *
** PROJECT NO. 94-0061 SAMPLE NO. 81152 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER **

SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN **
STATION ID: SS-01 COLLECTION START: 10/27/93 1130 STOP: 00/00/00 »»
CASE.NO.: 21083 SAS NO.: D. NO.: FP80 MD NO: FP80 **

* *

RESULTS UNITS PARAMETER
0.59U MG/KG CYANIDE

**"FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESD. ATHENS, GA. 12/15/93

SPECIFIED ANALYSIS DATA REPORT
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t *

PROJECT NO. 94-0061 SAMPLE NO. 81153 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER **
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
STATION ID: SS-02 COLLECTION START: 10/27/93 1056 STOP: 00/00/00
CASE.NO.: 21083 SAS NO.: D. NO.: FP81 MD NO: FP81

* * * t

RESULTS UNITS PARAMETER
O.54U MG/KG CYANIDE

"•FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN 'L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/15/93

SPECIFIED ANALYSIS DATA REPORT
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
** PROJECT NO. 94-0061 SAMPLE NO. 81154 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER *
** SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
** STATION ID: SS-03 COLLECTION START: 10/27/93 1040 STOP: OO/OO/OO
** CASE.NO.: 21083 SAS NO.: D. NO.: FP82 MD NO: FP82
* *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

RESULTS UNITS PARAMETER
0.61U MG/KG CYANIDE

***FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED »NAI-INTERFERENCES «J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.



SI'"E DEMOCRAT ROAD LANDFILL (ESI)
PROJECT # 94-0061

STATE TN MANAGER JOE SLYKERMAN (B&V)
SHIPWEEK 10/25/93

SOILVOA BOOKED

H20VOA BOOKED

SOILEXT BOOKED

K20EXT BOOKED

30ILPSST BOOKED

H20PEST BOOKED

SOILMET BOOKED

H2GMET BuGKED

SOILCN BOOKED

• iiOOK. ,.

5 DATA RECEIVED 12/20/93 FOR

3 DATA RECEIVED / / FOR

5 DATA RECEIVED 12/20/93 FOR

3 DATA RECEIVED / / FOR

5 DATA RECEIVED 12/20/93 FOR

3 DATA RECEIVED / / FOR

5 DATA RECEIVED / / FOR

3 DATA RECEIVED / / FOR

5 DATA RECEIVED /. / FGR

5 SAMPLES

SAMPLES

5 SAMPLES

SAMPLES

5 SAMPLES

SAMPLES

0 SAMPLES

SAMPLES

h 2 O U T n i i.! O O K K U 0

r .2GGThi BGQKED 0

OTHKKl BOOKED . . Q

GTHER2 BGGKED 0

bAB ( CLP/fcSU/ h'

ijAl'A i:C i-L-L_-i'-i v i z j i -

DATA RECEIVE^.

U A V A Ki-CKiVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

CLF

FOR

FOR

FGR

FGK

FUR

SAMPLE

SAMPLES

SAMPLES

SAMPufiS

SAMPLES

•VKMAKKS



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens, Ga. 30613

*****MEMORANDUM******

DATE: 12/15/93

SUBJECT: Results of Purgeable Organic Analysis;
94-0061 DEMOCRAT RD LANDFILL

MEMPHIS TN
CASE NO: 21083

FROM: Charles H. Hooper
Chief, Laboratory Evaluation/Quality Assurance Section

TO: JOE SLYKERMAN

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required.

If you have any questions please contact me.

ATTACHMENT



ORGANIC DATA QUALIFIER REPORT

Case Number 21083 Project Number 94-0061
Site ID. Democrat RD Landfill, Memphis, TN

Affected Samples Compound or Fraction

Volatiles

None

Extractables

all samples phenol
2,4-dimethylphenol
acenaphthene

81149 pyrene

81154 phenanthrene
fluoranthene
pyrene

Pesticides

None

Flag
Used

SAS Number

Reason

J low blind spike recovery
J low blind spike recovery
R unacceptable blind spike recovery

J < quantitation limit

J < quantitation limit
J < quantitation limit
J < quantitation limit



PURGEABLE ORGANICS DATA REPORT

** PROJECT NO. 94-0061 SAMPLE NO. 81149
** SOURCE: DEMOCRAT RD LANDFILL
** STATION ID: SD-01

** CASE NO. : 21083
* * * * * * * * * * * * * * * * * * * * * * *

UG/KG ANALYTICAL RESULTS

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/14/93

SAMPLE TYPE: SOIL

SAS NO.

PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY : MEMPHIS ST: TN
COLLECTION START: 10/27/93 1058 STOP: 00/00/00

D. NO.: FP78

* t
* *
* *
* *

13U CHLOROMETHANE
13U BROMOMETHANE
13U VINYL CHLORIDE
13U CHLOROETHANE
13U METHYLENE CHLORIDE
30U ACETONE
13U CARBON DISULFIDE
13U 1 , 1-DICHLOROETHENEd , 1-DICHLOROETHYLENE )
13U 1 , 1-DICHLOROETHANE
13U 1 .2-DICHLOROETHENE (TOTAL)
13U CHLOROFORM
13U 1 ,2-DICHLOROETHANE
13U METHYL ETHYL KETONE
13U 1 , 1 . 1-TRICHLOROETHANE
13U CARBON TETRACHLORIDE
13U BROMODICHLOROMETHANE

UG/KG ANALYTICAL RESULTS

13U 1,2-DICHLOROPROPANE
13U CIS-1 ,3-DICHLOROPROPENE
13U TRICHLOROETHENE(TRICHLOROETHYLENE)
13U DIBROMOCHLOROMETHANE
13U 1 ,1 ,2-TRICHLOROETHANE
13U BENZENE
13U TRANS-1 .3-DICHLOROPROPENE
13U BROMOFORM
13U METHYL ISOBUTYL KETONE
13U METHYL BUTYL KETONE
13U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
13U 1.1.2.2-TETRACHLOROETHANE
13U TOLUENE
13U CHLOROBENZENE
13U ETHYL BENZENE
13U STYRENE
13U TOTAL XYLENES

24 PERCENT MOISTURE

***FOOTNOTES»»*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
'K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
'U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 12/14/93

* *
* *
* *

* *

PROJECT
SOURCE :
STATION

CASE NO

UG/KG

NO. 94-0061
DEMOCRAT RD
ID: SD-02
: 21083

SAMPLE
LANDFILL

ANALYTICAL

NO. 81150 SAMPLE

SAS

TYPE: SOIL

NO. :

RESULTS

PROG ELEM: SSF
CITY: MEMPHIS
COLLECTION START

D. NO. : FP79

UG/KG

COLLECTED

10/27/93
BY: T SAWYER
ST: TN
1038 STOP: 00/00/00

ANALYTICAL RESULTS

12U CHLOROMETHANE
12U BROMOMETHANE
12U VINYL CHLORIDE
12U CHLOROETHANE
12U METHYLENE CHLORIDE
60U ACETONE
12U CARBON DISULFIDE
12U 1,1-DICHLOROETHENE(1,1-DICHLOROETHYLENE)
12U 1,1-DICHLOROETHANE
12U 1.2-DICHLOROETHENE (TOTAL)
12U CHLOROFORM
12U 1,2-DICHLOROETHANE
12U METHYL ETHYL KETONE
12U 1.1,1-TRICHLOROETHANE
12U CARBON TETRACHLORIDE
12U BROMODICHLOROMETHANE

12U 1,2-DICHLOROPROPANE
12U CIS-1,3-DICHLOROPROPENE
12U TRICHLOROETHENE(TRICHLOROETHYLENE)
12U DIBROMOCHLOROMETHANE
12U 1,1,2-TRICHLOROETHANE
12U BENZENE
12U TRANS-1 ,3-DICHLOROPROPENE
12U BROMOFORM
12U METHYL ISOBUTYL KETONE
12U METHYL BUTYL KETONE
12U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
12U 1,1,2.2-TETRACHLOROETHANE
12U TOLUENE
12U CHLOROBENZENE
12U ETHYL BENZENE
12U STYRENE
12U TOTAL XYLENES
18 PERCENT MOISTURE

***FOOTNOTES*»*
*A-AVERAGE VALUE *NA-NOT ANALYZED »NAI-INTERFERENCES *J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
»R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/14/93

** PROJECT NO. 94-0061 SAMPLE NO. 81152 SAMPLE TYPE: SOIL
** SOURCE: DEMOCRAT RD LANDFILL
** STATION ID: SS-01
**
«» CASE NO. : 21083 SAS NO. :* * * I * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

UG/KG ANALYTICAL RESULTS

12U CHLOROMETHANE
12U BROMOMETHANE
12U VINYL CHLORIDE
12U CHLOROETHANE
12U METHYLENE CHLORIDE
20U ACETONE
12U CARBON DISULFIDE
12U 1,1-DICHLOROETHENE(1,1-DICHLOROETHYLENE)
12U 1,1-DICHLOROETHANE
12U 1,2-DICHLOROETHENE (TOTAL)
12U CHLOROFORM
12U 1,2-DICHLOROETHANE
12U METHYL ETHYL KETONE
12U 1,1 ,1-TRICHLOROETHANE
12U CARBON TETRACHLORIDE
12U BROMODICHLOROMETHANE

PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1130 STOP: 00/00/00

D. NO.: FP80
* * * * * * * *
UG/KG

I T * * * * * * * * * * * *

ANALYTICAL RESULTS

12U 1,2-DICHLOROPROPANE
12U CIS-1.3-DICHLOROPROPENE
12U TRICHLOROETHENE(TRICHLOROETHYLENE)
12U DIBROMOCHLOROMETHANE
12U 1.1,2-TRICHLOROETHANE
12U BEN2ENE
12U TRANS-1.3-DICHLOROPROPENE
12U BROMOFORM
12U METHYL ISOBUTYL KETONE
12U METHYL BUTYL KETONE
12U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
12U 1.1,2.2-TETRACHLOROETHANE
12U TOLUENE
12U CHLOROBENZENE
12U ETHYL BENZENE
12U STYRENE
12U TOTAL XYLENES
15 PERCENT MOISTURE

*»»FOOTNOTES*«*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
'U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/14/93

PROJECT NO. 94-0061 SAMPLE NO. 81153
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SS-02

CASE NO. : 21083

SAMPLE TYPE: SOIL

SAS NO . :

PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST : TN
COLLECTION START: 10/27/93 1056 STOP: 00/00/00

D. NO. : FP81

UG/KG

11U
11U
11U
1 1U
11U
1 1U
1 1 U
11U
11U
11U
11U
1 1 U
11U
11U
11U
1 1 U

ANALYTICAL RESULTS

CHLOROMETHANE
BROMOMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
ACETONE
CARBON DISULFIDE
1,1-DICHLOROETHENE(1,1-DICHLOROETHYLENE)
1.1-DICHLOROETHANE
1.2-DICHLOROETHENE (TOTAL)
CHLOROFORM
1.2-DICHLOROETHANE
METHYL ETHYL KETONE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROME THANE

UG/KG

1 1U
11U
1 1 U
1 1U
11U
1 1U
1 1U
1 1 U
1 1U
11U
11 U
1 1U
11U
11U
11U
11U
1 1U
9

ANALYTICAL RESULTS

1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRICHLOROETHENE(TRICHLOROETHYLENE)
DIBROMOCHLOROMETHANE
1.1,2-TRICHLOROETHANE
BENZENE
TRANS-1,3-DICHLOROPROPENE
BROMOFORM
METHYL ISOBUTYL KETONE
METHYL BUTYL KETONE
TETRACHLOROETHENE(TETRACHLOROETHYLENE)
1.1.2,2-TETRACHLOROETHANE
TOLUENE
CHLOROBENZENE
ETHYL BENZENE
STYRENE
TOTAL XYLENES
PERCENT MOISTURE

***FOOTNOTES»»*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/14/93

PUR
** *
* *
*
*
*
*

GEABLE ORGANICS DATA REPORT

PROJECT NO. 94-0061 SAMPLE NO. 81154 SAMPLE TYPE: SOIL
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SS-03
CASE NO. : 21083 SAS NO. :

UG/KG ANALYTICAL RESULTS

PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST : TN
COLLECTION START: 10/27/93 1040 STOP: 00/00/00
D. NO. : FP82

UG/KG ANALYTICAL RESULTS

t *
* *
* *
* *
**

12U CHLOROMETHANE
12U BROMOMETHANE
12U VINYL CHLORIDE
12U CHLOROETHANE
12U METHYLENE CHLORIDE
20U ACETONE
1211 CARBON DISULFIDE
12U 1,1-DICHLOROETHENEU,1-DICHLOROETHYLENE)
12U 1,1-DICHLOROETHANE
12U 1,2-DICHLOROETHENE (TOTAL)
12U CHLOROFORM
12U 1,2-DICHLOROETHANE
12U METHYL ETHYL KETONE
12U 1,1,1-TRICHLOROETHANE
12U CARBON TETRACHLORIDE
12U BROMODICHLOROMETHANE

12U 1,2-DICHLOROPROPANE
12U CIS-1,3-DICHLOROPROPENE
12U TRICHLOROETHENE(TRICHLOROETHYLENE)
12U DIBROMOCHLOROMETHANE
12U 1,1,2-TRICHLOROETHANE
12U BENZENE
12U TRANS-1.3-DICHLOROPROPENE
12U BROMOFORM
12U METHYL ISOBUTYL KETONE
12U METHYL BUTYL KETONE
12U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
12U 1.1,2.2-TETRACHLOROETHANE
12U TOLUENE
12U CHLOROBENZENE
12U ETHYL BENZENE
12U STYRENE
12U TOTAL XYLEWES
18 PERCENT MOISTURE

***FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES 'J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens, Ga. 30613

*****MEMORANDUM******

DATE: 12/15/93

SUBJECT: Results of Sxtractable Oiganic Analysis;
9A-0061 DEMOCRAT RD LANDFILL

MEMPHIS TN
CASE NO: 21083

FROM: Charles H. Hooper
Chief, Laboratory Evaluation/Quality Assurance Section

TO: JOE SLYKERMAN

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required

If you have any questions please contact me.

ATTACHMENT



ORGANIC DATA QUALIFIER REPORT

Case Number 21083 Project Number 94-0061
Site ID. Democrat RD Landfill, Memphis, TN

Affected Samples

Volatiles

None

Extractables

all samples

81149

81154

Pesticides

None

Compound or Fraction

phenol
2,4-dimethylphenol
acenaphthene

pyrene

phenanthrene
fluoranthene
pyrene

Flag
Used

SAS Number

Reason

J low blind spike recovery
J low blind spike recovery
R unacceptable blind spike recovery

J < quantitation limit

J < quantitation limit
J < quantitation limit
J < quantitation limit
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SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/14/93

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
PROJECT NO. 94-0061 SAMPLE NO. 81149 SAMPLE TYPE: SOIL
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SD-01
CASE.NO.: 21083 SAS NO.:

PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1058 STOP: 00/00/00
D. NO.: FP78 MD NO: FP78

600J

ANALYTICAL RESULTS UG/KG

1 UNIDENTIFIED COMPOUND

***FOOTNOTES*»*
*A-AVERAGE VALUE »NA-NOT ANALYZED «NAI-INTERFERENCES »J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
«U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESD, ATHENS, GA. 12/14/93

MISCELLANEOUS EXTRACTABLE

PROJECT
SOURCE:
STATION
CASE . NO

*

NO. 94-0061
DEMOCRAT RD
ID: SS-01
: 21083

COMPOUNDS -

SAMPLE
LANDFILL

SAS

NO.

NO.

DATA

81152

REPORT

SAMPLE TYPE: SOIL PROG ELEM: SSF
CITY: MEMPHIS
COLLECTION START
D. NO. : FP80

COLLECTED
10/27/93

BY: T
ST:
1130

MO NO

SAWYER
TN

STOP:
: FP80

OO/OO/OO

1000J

ANALYTICAL RESULTS UG/KG

1 UNIDENTIFIED COMPOUND

***FOOTNOTES**»
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
»R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/14/93

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT
* » * * * * * * * * * * * * * * * * * * * * * * * * *

PROJECT NO. 94-0061 SAMPLE NO. 81153
SOURCE: DEMOCRAT RD LANDFILL
STATION ID: SS-02
CASE.NO.: 21083 SAS NO.:

SAMPLE TYPE: SOIL PROG ELEM: SSF
CITY: MEMPHIS
COLLECTION START
D. NO. : FP81

COLLECTED BY: T SAWYER
ST: TN

10/27/93 1056 STOP: 00/00/00
MD NO: FP81

5000 J

ANALYTICAL RESULTS UG/KG

1 UNIDENTIFIED COMPOUND

***FOOTNOTES»»*
'A-AVERAGE VALUE *NA-NOT ANALYZED »NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/14/93

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT
* * t t t t * t * * * * t x * t * t * t * * * s * t * t * * * t t * * t * t * t * t * * t t t * * * * * * * * * * *
PROJECT NO. 94-0061 SAMPLE NO. 81154 SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
SOURCE: DEMOCRAT RD LANDFILL CITY: MEMPHIS ST: TN
STATION ID: SS-03 COLLECTION START: 10/27/93 1040 STOP: 00/00/00
CASE.NO.: 21083 SAS NO.: D. NO.: FP82 MD NO: FP82

ANALYTICAL RESULTS UG/KG

3000J 1 UNIDENTIFIED COMPOUND

»«*FOOTNOTES**«
*A-AVERAGE VALUE *NA-NOT ANALYZED 'NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens, Ga. 30613

*****MEMORANDUM******

DATE: 12/15/93

SUBJECT: Results of Pesticide/PCB Analysis;
9^-0061 DEMOCRAT RD LANDFILL

MEMPHIS TN
CASE NO: 21083

FROM: Charles H. Hooper
Chief, Laboratory Evaluation/Quality Assurance Section

TO: JOE SLYKERMAN

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required

If you have any questions please contact me.

ATTACHMENT



ORGANIC DATA QUALIFIER REPORT

Case Number 21083 Project Number 94-0061
Site ID. Democrat RD Landfill, Memphis, TN

Affected Samples

Volatiles

None

Extractables

all samples

81149

81154

Pesticides

None

Compound or Fraction

phenol
2 ,4-dimethylphenol
acenaphthene

pyrene

phenanthrene
fluoranthene
pyrene

Flag
Used

SAS Number

Reason

J low blind spike recovery
J low blind spike recovery
R unacceptable blind spike recovery

J < quantitation limit

J < quantitation limit
J < quantitation limit
J < quantitation limit
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PESTICIDES/PCB'S DATA REPORT
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * : (

** PROJECT NO. 94-0061 SAMPLE NO. 81150 SAMPLE TYPE: SOIL
** SOURCE: DEMOCRAT RD LANDFILL
** STATION ID: SD-02
** CASE NUMBER: 21083 SAS NUMBER:

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/14/93

PROG ELEM: SSF COLLECTED BY: T SAWYER
C I T Y : MEMPHIS ST: TN
COLLECTION START: 10/27/93 1038 STOP: 00/00/00

D. NUMBER: FP79

UG/KG

2.0U
2.0U
2.0U
2.0U
2.0U
2.0U
2.0U
2.
3.
3.
4.
3.
3.

.OU

.8U
,8U
.OU
.8U
.8U

3.8U
3.8U

ANALYTICAL RESULTS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P,P'-DDE)
ENDRIN
ENDOSULFAN II
4,4'-ODD (P.P'

(BETA)
'-ODD)

ENDOSULFAN SULFATE
4,4'-DDT (P.P'-DDT)

UG/KG

20U
3.8U
3.8U

2.0U
2.0U
200U
38U
77U
38U
38U
38U
38 U
38U
14

* * * * * * * * * *
ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH MIXTURE)
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB-1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

* "FOOTNOTES***
«A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
»C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.

2. CONSTITUENTS OR METABOLITES OF TECHNICAL CHLORDANE.
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PESTICIDES/PCB'S DATA REPORT
* * * * * * * * * * * * * * * * * * * * * *
* PROJECT NO. 94-0061 SAMPLE NO. 81153
* SOURCE: DEMOCRAT RD LANDFILL
* STATION ID: SS-02
* CASE NUMBER: 21083 SAS NUMBER:
*
* * * * * * * * * * * * * * * * * * * * * *

UG/KG ANALYTICAL RESULTS

1.9U ALPHA-BHC
1.9U BETA-BHC
1.9U DELTA-BHC
1.9U GAMMA-BHC (LINDANE)
1.9U HEPTACHLOR
1.9U ALDRIN
1.9U HEPTACHLOR EPOXIDE
1.9U ENDOSULFAN I (ALPHA)
4 3 DIELDRIN

3.6U 4,4'-DDE (P.P ' -DDE)
3.6U ENDRIN
3.6U ENDOSULFAN II (BETA)
3.6U 4.4'-ODD (P.P ' -DDD)
3.6U ENDOSULFAN SULFATE
3.6U 4,4'-DDT (P ,P ' -DDT)

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 12/14/93

SAMPLE TYPE: SOIL PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY : MEMPHIS ST: TN
COLLECTION START: 10/27/93 1056 STOP: 00/00/00

D. NUMBER: FP81

UG/KG

19U
3.6U
3.6U

1 .9U
1 -9U
190U
36U
74U
36 U
36 U
36 U
36 U
36 U

9

* * * * * * * * * *
ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH MIXTURE)
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB-1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

'"FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
'C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.

2. CONSTITUENTS OR METABOLITES OF TECHNICAL CHLORDANE.



PESTICIDES/PCB'S DATA REPORT
* * * * * * * * * * * * * * * * * * * * * * *
** PROJECT NO. 94-0061 SAMPLE NO. 81154
** SOURCE: DEMOCRAT RD LANDFILL
** STATION ID: SS-03
** CASE NUMBER: 21083 SAS NUMBER:

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 12/14/93

**

SAMPLE TYPE: SOIL
* * * * * * * * * * * * * * * * * * * * * * * * * * *
PROG ELEM: SSF COLLECTED BY: T SAWYER
CITY: MEMPHIS ST: TN
COLLECTION START: 10/27/93 1040 STOP: 00/00/00
D. NUMBER: FP82

UG/KG

2. 1U
2.1U
2. 1U
2. 1U
2. 1U
2. 1U
2.1U

1U
OU
OU
OU
OU
OU
OU

ANALYTICAL RESULTS ANALYTICAL RESULTS

4.0U

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4,4'-ODD (P,P'-DDD)
ENDOSULFAN SULFATE
4,4'-DOT (P.P'-DDT)

UG/KG

21U METHOXYCHLOR
4.0U ENDRIN KETONE
4.0U ENDRIN ALDEHYDE

CHLORDANE (TECH. MIXTURE)
2.1U GAMMA-CHLORDANE /2
2.1U ALPHA-CHLORDANE /2
210U TOXAPHENE
40U PCB-1016 (AROCLOR 1016)
81U PCB-1221 (AROCLOR 1221)
40U PCB-1232 (AROCLOR 1232)
40U PCB-1242 (AROCLOR 1242)
40U PCB-1248 (AROCLOR 1248)
40U PCB-1254 (AROCLOR 1254)
40U PCB-1260 (AROCLOR 1260)
18 PERCENT MOISTURE

***FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
*C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED, SEE CHLORDANE CONSTITUENTS.

2. CONSTITUENTS OR METABOLITES OF TECHNICAL CHLORDANE.



U. S. ENVIRONMENTAL PROTECTION AGENCY
REGION IV, ATHENS, GEORGIA

MEMORANDUM

SUBJECT: Expanded Site Inspection Field Study Plan
Democrat Road Landfill
Memphis, Shelby County, Tennessee
EPA ID No. TND980728174

FROM: Roger E. Carlton, Environmental Engineer
Hazardous Waste Section
Environmental Compliance Branch
Environmental Services Division

TO: Al Hanke, Chief
Site Assessment Section
Waste Programs Branch
Waste Management Division

THRU: William R. Bokey, Chief
Hazardous Waste Section
Environmental Compliance Branch
Environmental Services Division

The above referenced document has been reviewed and the
following comment is for your consideration:

Section 2.3 - Ground-water Sampling and Section 2.5 Methodology

Comment: If the altitude of the water table in the surficial
aquifer is approximately 45 feet below land surface,
please explain at what depth the ground-water sample will
be collected, how getting to that depth will be achieved,
and why that particular depth was selected.

If you have any question or comments, please contact me at
(706) 546-3351 or 546-3117.

cc: Bokey/Hall
Knight
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STUDY PLAN
SITE INSPECTION

Democrat Road Landfill
Memphis, Shelby County, Tennessee

ERA ID NfiTND980728174
WasteLAN Na 03967

1.0 INTRODUCTION
B & V Waste Science & Technology has been tasked by the U. S. Environmental
Protection Agency (EPA), to conduct an Expanded Site Inspection (ESI) at the
Democrat Road Landfill site in Shelby County, Tennessee. The inspection will be
performed under the authority of the Comprehensive Environmental Response
Compensation and Liability Act of 1980 (CERCLA) and the Superfund Amendments
and Reauthorization Act of 1986 (SARA).

1.1 Objectives
The objectives of this site inspection will be to determine the nature of contaminants
present at the site and to determine if a release of these substances has occurred or
may occur. Further, this inspection will seek to determine the possible pathways by
which contamination could migrate from the site and the populations and
environments it would potentially affect. Through these objectives, a
recommendation will be made regarding future activities at the site.

Specific elements are:

• Obtain information to prepare a site-specific preliminary Hazard Ranking Score
(HRS)

• Provide EPA the necessary information to make decisions on any other actions
warranted at the site.



1.2 Scope of Work
The scope of this investigation will include the following activities:

• Obtain and review background materials relevant to HRS scoring of site
• Obtain aerial photographs and maps of site, if possible
• Obtain information on local water systems
• Evaluate target populations associated with the groundwater, surface water, air

and onsite exposure pathways
• Determine location and distance to nearest potable well
• Develop a site sketch
• Collect environmental samples

1.3 Schedule
Field work for the Democrat Road Landfill site is scheduled for the week of October
25, 1993.

1.4 Personnel
Site Manager: Victor Blix
Site Safety Coordinator: To be determined
Sampling Officer: To be determined

1.5 Permits and Authorization Requirements
EPA is responsible for obtaining access to the site, permission to take photographs
of site, and permission to return investigation derived wastes to the property. In
addition, EPA is responsible for all permits which may be required to accomplish this
task. EPA is also responsible for permission to dispose of Investigation Derived
Waste on site.

1.6 Site History and Description
The Democrat Road Landfill, located in southeast Memphis, Shelby County,
Tennessee, occupies approximately 65 acres of land on the north side of Democrat
Road, 1 mile east of the Airways interchange. The Nonconnah Creek floodplain
borders the site on the north, and Democrat Road borders the site on the south
(Figure 1). The site was used by the City of Memphis from 1959 to 1968 as a
municipal landfill (Refs. 1, 2). Figure 2 details the site layout. Presently the site is
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owned by the Memphis/Shelby County Airport Authority (Ref. 3). Part of the former
landfill is paved and used as a rental car lot (Ref. 4). The surrounding area is
primarily a commercial and residential district. The geographical coordinates are
35°04'15" West latitude and 89°58'11" North longitude (Ref. 5). In addition,
Democrat Road Landfill is not a RCRA-listed site at the present time (Ref. 6).

The hazardous material associated with this site is unknown. Spillage from drums of
antifreeze, motor oil, transmission fluid, and diesel fuel have been noted. Also,
household garbage has reportedly been dumped at this facility. The amount and
concentrations of all material in this landfill is unknown (Ref. 1).

A Site Investigation (SI) was completed by Ecology and Environment, Inc., on March
5, 1982. During the SI, two composite soil samples were collected from soil around
drums to determine if contamination is present onsite. Chromium, copper, lead,
aluminium, and iron are a few contaminants of concern that can be attributed to the
site. A background, or control sample was not collected (Ref. 2).

1.7 Regional Hydrogeology
The Democrat Road Landfill is situated in the Gulf Coastal Plain physiographic
province of western Tennessee. The Gulf Coastal Plain is characterized by gently
rolling to steep topography which is dissected by flat-lying alluvial plains along
streams which drain the region. The facility lies on the Nonconnah Creek alluvial
plain just south of the creek. The site is at 250 feet above sea level (amsl)(Ref. 5).

The Memphis area is located in the north central portion of the Mississippi
embayment, a broad structural trough or syncline that plunges south along an axis
that parallels the Mississippi River. About 3,000 feet of unconsolidated clastic debris
has been deposited since the beginning of the Cretaceous Period (Ref. 7). Geologic
formations in the Memphis area dip and thicken westward toward the axis of the
syncline. These formations consist predominantly of clay, silt, sand, and gravel
deposited in marine, lagoon, or fluvial environments. During Pleistocene glaciation
the landscape was covered by a thick layer of loess which makes up the present land
surface.



The average annual precipitation for Memphis is 50 inches, and the mean annual
lake pan evaporation is 40 inches, yielding a net annual precipitation of 10 inches
(Ref. 8, pp. 13, 63). The 2-year, 24-hour rainfall for the area is 4 inches (Ref. 9).

As discussed in this report the stratigraphy is based on: previous investigations,
available published cross sections, published well log data, and the Shelby County Soil
Survey. This literature indicates that the following units exist beneath the facility, in
descending order: five feet of soil, 43 feet of alluvium, loess, and fluvial deposits, 60
feet of the Jackson-Upper Claiborne confining clay unit, 800 feet of the Memphis
Sand, 250 feet of the Flour Island confining unit, and 200 feet of the Fort Pillow Sand
(Refs. 10, p. 8, Plates 1, 4, Table 2; 11, Sheet 65, p. 22).

Most of the facility is underlain by soil classified as Falaya silt loam. This is a
somewhat poorly drained, very silty, nearly flat soil which forms along alluvial plains
near creeks. The surface layer is brown, friable silt loam. The soil extends to a
depth of 60 inches. Underlying the southwest quarter of the facility is soil classified
as Grenada silt loam. These soils form on hillsides, with 2 to 8 percent slopes.
These soils are well drained and in some cases the soils have undergone severe
erosion (Ref. 11, p. 22).

The Democrat Road Landfill is located on the Nonconnah Creek alluvial plain, and
is directly underlain by alluvium and fluvial deposits. The Gulf Coastal Plain was
blanketed by a 20 to 50 foot thick deposit of loess during Pleistocene glaciation.
However, the loess deposits have been thinned and possibly removed due to erosion
along Nonconnah Creek. Pleistocene fluvial deposits generally underlie the loess in
upland areas or alluvium in lowlands. The fluvial deposits are older Mississippi River
terrace deposits which were deposited in present day uplands. Fluvial deposits in the
region range from 0 to 100 feet in thickness. Thicknesses vary because of the
erosional surface at both the top and base of the unit. Fluvial deposits consist
primarily of unconsolidated sand, gravel and minor clay lenses (Ref. 10, p. 7).
Typically, the sand and gravel is cemented with iron oxide that forms thin layers of
sandstone or conglomerate in the lower sections of the fluvial unit (Ref. 10, p. 7).
The combined fluvial/loess thickness is approximately 43 feet in the vicinity of the
facility. (Ref. 10, Table 2).



The Eocene Jackson-Upper Claiborne clay unit underlies the fluvial deposits. This
unit is comprised of the Jackson Formation and the upper part of the Claiborne
Group, which includes the Cockfield and Cook Mountain Formations (Ref. 10, pp.
6-8). The Jackson Formation generally consists of fine sand or sandy clay. The
Cockfield Formation consists of interfingering fine sand, silt, clay, and local lenses of
lignite. The Cook Mountain Formation consists of clay and local sand lenses. These
formations have been grouped together as the "Jackson-Upper Claiborne." They act
as one hydrogeologic confining unit preventing the groundwater in the surficial
deposits from migrating downward into the Memphis Sand. The Jackson Formation
occurs only beneath the higher hills and ridges in the north Memphis area; therefore,
the confining unit consists predominantly of the Cockfield and Cook Mountain
Formations (Ref. 10, pp. 6-8). Due to lithologic similarities the Jackson, Cockfield,
and Cook Mountain formations cannot be differentiated in the subsurface of the
Memphis area, including the subsurface beneath the site. The thickness of the
Jackson-Claiborne confining unit is variable. In the vicinity of the site the thickness
is approximately 60 feet; however, the unit is discontinuous, thin, and possibly absent
in other areas of Memphis (Ref. 10, pp. 6-9, Plate 1). Based on well logs the
Jackson-Upper Claiborne confining unit has been shown to be relatively thin or
possibly absent at three locations within a 5.5 mile radius of the facility (Ref. 10,
Plate 3). One-half mile to the south the confining unit is comprised of 32 feet of clay,
the confining unit is 5 feet thick 5.5 miles to the west, and 6 feet thick 4 miles to the
mortheast (Ref. 10, Plate 1).

The Eocene Memphis Sand, also called the "500-foot" sand by some authors,
underlies the Jackson-Claiborne confining unit and occurs beneath the entire
Memphis area. The Memphis Sand consists of a thick body of sand that includes
subordinate lenses of clay, silt, and lignite at various horizons, and ranges in thickness
from about 500 to 900 feet. Beneath the facility, the sand is estimated to be
approximately 800 feet thick (Ref. 10, Table 1, 2). The Memphis Sand is thickest in
the southwest and thins to the northeast. The top of the Memphis Sand unit beneath
the facility is approximately 108 feet below land surface.

The Paleocene Flour Island Formation underlies the Memphis Sand. This confining
unit consists primarily of silty clays and sandy silts. The Flour Island Formation acts
as a lower confining unit for the Memphis Sand, and ranges from 200 to 300 feet



thick (Ref. 10, p. 8). In the vicinity of the facility the Flour Island is approximately
908 feet below land surface.

The middle sand unit of the Paleocene Wilcox group, the Fort Pillow Sand, underlies
the Flour Island Formation. This sand ranges from fine sandy textures to coarse sand
and ranges in thickness from 150 to 300 feet in the Memphis area (Ref. 10, Table 1).

Formations beneath the site which are capable of yielding potable water to wells
include: the alluvium, loess and fluvial deposits, the Memphis Sand and the Fort
Pillow Sand. The surficial aquifer consists of the saturated portions of the alluvium,
loess and fluvial deposits. The altitude of the water table in the surficial aquifer is
about 215 feet amsl, or 45 feet below land surface (Ref. 10, Plate 2). The estimated
hydraulic conductivity of the surficial aquifer ranges from 1.0 x 10"3 cm/sec to 1.0 x
10"2 cm/sec (Ref. 12, p. 29). In areas of Memphis the surficial aquifer is capable of
yielding up to 50 gpm. This aquifer is undoubtedly tapped for domestic supplies in
rural areas; however, records of these wells do not exist. In Memphis all residents
have access to public supply.

The predominant source of groundwater in the Memphis area is the Memphis Sand
aquifer. The Memphis Sand is confined above by the Jackson-Upper Claiborne and
below by the Rour Island confining units. The estimated hydraulic conductivity of
the Jackson confining unit is 1.0 x 10'7 to 1.0 x 10'5 cm/sec (Ref. 12, p. 29). The
elevation of the potentiometric surface for the Memphis Sand in the vicinity of the
site is approximately 155 feet above mean sea level or 95 feet below land surface
(Ref. 10, Plate 3). The hydraulic conductivity of the Memphis Sand is about 1.0 x
10"2 cm/sec (Ref. 7, p. 47). Recharge to the Memphis Sand aquifer occurs predomi-
nantly through infiltration of precipitation in outcrop areas 30 to 60 miles east of
Memphis. Seepage from the overlying surficial aquifer and the Mississippi River also
contribute to the recharge of the Memphis Sand. Recently contamination of the
Memphis Sand has been detected in the Memphis area. Contamination of the
Memphis Sand from surficial sources is possible because of the discontinuity of the
Jackson-Upper Claiborne confining unit, along with heavy pumping of the water
supply wellfields, and interconnection of aquifers through improperly cased wells
(Ref. 10).

8



Underlying the Flour Island Formation is the Fort Pillow Sand. This unit is the
second principal aquifer and it supplies about 10 percent of water used in the
Memphis area. Hydraulic conductivity of the Fort Pillow is about 1.0 x 10"2 cm/sec
(Ref. 7, p. 47).

United States Geological Survey Water Resources Investigation Report 90-4092,
Hydrogeology and Preliminary Assessment of the Potential for Contamination of the
Memphis Aquifer in the Memphis Area, Tennessee discusses the hydrogeology of the
Memphis area and outlines the Jackson-Upper Claiborne confining unit (Ref. 10).
The top of the confining unit is indicated beneath the facility at approximately 48 feet
below land surface with a thickness of approximately 60 feet (Ref. 10, Table 2).
Parks (1990) states that in the Memphis region, the Jackson-Upper Claiborne
confining unit is locally thin and locally absent and may contain sand windows that
could provide pathways for contaminants to reach the Memphis aquifer. Evidence
which documents the downward migration of groundwater from the surficial water
table aquifer to the Memphis aquifer includes (Ref. 10, pp. 1, 2, 34-37):

• Confining layer absence (locally).

• Hydraulic head differences between the water table aquifer and the
Memphis Sand aquifer.

• Local water table surface depressions.

• Long-term declines and reduced seasonal fluctuations in water table
observation wells.

• Stream water loss.

• Carbon-14 and tritium concentrations present in the Memphis Sand
aquifer indicating recent leakage occurring.

• Water-quality anomalies in the Memphis Sand indicating downward
leakage.

• Volatile organic compounds present in the Memphis Sand aquifer.

1.8 Surface Water Pathway
The surface water runoff from the site flows approximately 300 feet northward down
the landfill spilling into Nonconnoah Creek which has an average flow of 107 cubic



feet per second (cfs) (Ref. 3, 10). The pathway then runs approximately 7 miles west
draining into Lake McKellar. From Lake McKellar, the path extends approximately
7 miles west feeding into the Mississippi River where the 15 mile surface water
pathway expires (Ref. 3). The Mississippi River has an average flow rate of
approximately 580,000 cfs (Ref. 10). There are no surface water intakes along the
surface water migration pathway (Ref. 11).

Sensitive environments found in the study area include several federally endangered
species. These are the Bald eagle, Wood stork, Indiana bat, Arctic peregrine falcon,
and the Turgid blossom pearly mussel (Ref. 12, 13). Although no commercial fishing
has occured in the Mississippi River or its tributaries since 1985 due to a fishing ban,
recreational fishing still takes place despite posted warnings (Ref. 14). Arkansas and
Mississippi have never participated in a fishing ban (Ref. 14, 15). Fishing occurs on
the Arkansas side of the Mississippi River. In addition, no wetlands are identified
along the surface water pathway, nor within a 0.5 mile radius of the site (Ref. 3).

2.0 Sampling Investigation
The sampling investigation will include the collection of sediment, subsurface soil and
groundwater samples. All samples collected will be analyzed for extractable and
purgeable organic compounds, pesticides, PCB, cyanides, and metals. Analyses will
be performed under the Contract Laboratory Program (CLP). All water samples
collected will have the following parameters measured at the time of collection: pH,
temperature, and conductivity.

2.1 Sediment Sampling
Two sediment samples will be collected at the Democrat Road site; one sediment as
a background, just upstream of the site in Nonconnah Creek; and one sediment
samples downstream of the site in Nonconnah Creek, to determine if the Nonconnah
Creek fishery has been contaminated. Sample codes and descriptions are listed on
Table 1 and shown on Figure 3.

2.2 Surface Soil Sampling
Three surface soil samples will be collected at the Democrat Road site; one surface
soil as a background, on the northeast corner of the site; and two surface soil samples
on the north side of the site from the toe of the landfill, to characterize the landfill

10



TABLE 1
SAMPLE LOCATIONS AND RATIONALE

Democrat Road Landfill
Memphis, Shelby County, Tennessee

Sample Code

DR-SD-01

DR-SD-02

DR-SS-01

DR-SS-02

DR-SS-03

DR-TW-01

DR-TW-02

Sample Type

Sediment

Sediment

Surface Soil

Surface Soil

Surface Soil

Temporary well
groundwater
Temporary well
groundwater

Location

Just upstream of the
property in Nonconnah
Creek
lust downstream of the
property in Nonconnah
Creek
Northeast corner of the
property
North side of the
property from the toe of
the landfill
Morth side of the
Droperty from the toe of
the landfill
Northeast corner of the
property
^Jorth side of the
Koperty

Rationale

To establish background
levels

To determine the absence
or presence of contaminants

To establish background
levels
To determine the absence
or presence of contaminants

To determine the absence
or presence of contaminants

To establish background
parameters
To determine the absence
or presence of contaminants

OR • Democrat Road Landfill
SO • S«<llmen!
SS - Surface Soil
TW- Temporaiy monitoring well

11
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contaminants. Sample codes and descriptions are listed on Table 1 and shown on
Figure 3.

2.3 Groundwater Sampling
Groundwater will be collected from two temporary monitoring wells; one temporary
monitoring well on the northeast corner of the site will serve as background; and one
temporary monitoring well on the north side of the site, to determine if there has
been an observed release of site related contaminants to groundwater. Sample codes
and descriptions may be found in Table 1 and are shown on Figure 3.

2.4 Analytical and Container Requirements
Sample containers used will be in accordance with the requirements specified in the
Environmental Compliance Branch Standard Operating Procedures and Quality
Assurance Manual: United States Environmental Protection Agency, Region IV,
Environmental Services Division, February 1, 1991. The following is a description of
the analysis and types of containers required.

Analyses

Extractable Organics, Water

Volatile Organics, Water

Metals, Water

Cyanide, Water

Extractable Organics
Sediment

Volatile Organics
Sediment

Inorganics
Sediment

Container

1 gal., amber glass *

3-40 ml., glass vial *

1 liter, polyethylene

1 liter, polyethylene

8 oz., glass *

2 oz. (60 ml VOA Vial)

8 oz., glass *

Preservatives "

None

4 drops cone, HCL to pH <2

50% HN03 to pH <2

NaOH to pH >12

None

None

None

Sample container lids are lined with teCon
All samples will be iced to 4°C upon collection
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2.5 Methodology
All sample collection, sample preservation, and chain-of-custody procedures used
during this investigation will be in accordance with the standard operating procedures
as specified in Section 3 and 4 of the Environmental Compliance Branch Standard
Operating Procedures and Quality Assurance Manual: United States Environmental
Protection Agency, Region IV, Environmental Services Division, February 1, 1991.

Surface soil and sediment samples will be collected using a stainless steel spoon or
a hand auger and a 2 or 4 quart glass bowl. Containers being analyzed for volatile
organic compounds (VOC), will be collected first and directly into the appropriate
containers. The remainder of the sample will be collected into the glass bowl, mixed
thoroughly, then distributed to the proper containers. Sediment samples will be
collected from downstream to upstream.

Groundwater samples from temporary wells will be collected from bore holes after
the bore hole is advanced using the hydraulic auger or a hand auger, and the well
casing is emplaced. The sample is collected using the peristaltic pump, and purged
until a reasonably sediment free water sample can be collected. VOC samples are
to be collected directly from the teflon tubing in the well, whereas the remainder of
the sample will be gathered in the 1 gallon amber glass jug and evenly distributed
into the other containers. Temporary well samples will be collected from a depth
corresponding to the saturation zone. VOA samples will be the first samples
collected.

All laboratory analyses and laboratory quality assurance procedures used during this
investigation will be in accordance with standard procedures and protocols as
specified in the Analytical Support Branch's Laboratory Operations and Quality
Control Manual: United States Environmental Protection Agency, Region IV,
Environmental Services Division, October 1990; or as specified by the existing United
States Environmental Protection Agency standard procedures and protocols for the
contract analytical laboratory program.

2.6 Investigation Derived Waste
All investigation derived waste will be handled in accordance with USEPA's guidance
document Management of Investigation-Derived Waste During Site Inspection, May
1991. Investigation derived wastes in the form of sediments will be returned to the

14



sample locations from which they were collected. Aqueous wastes such as purged
waters from temporary wells will be dispersed at a distance of 5 to 15 feet
downgradient of the collection point. Potentially contaminated personal protective
clothing will be collected and removed from the site for disposal at a later date.
Decontamination rinse and wash water will be dispersed onsite.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION IV

345 COURTLAND STREET. N.E.
ATLANTA. GEORGIA 3O365

4WD-WPB Ml 06 t993 ES rILL
CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. William Burrow
Memphis/Shelby County Airport Authority
P.O. Box 30168
Memphis, Tennessee 38130

RE: Democrat Road Landfill
Memphis, Shelby County, Tennessee
(TND980728174)

Dear Mr. Burrow:

The United States Environmental Protection Agency (EPA), pursuant
to the authority and requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), 42, U.S.C. 9601 et. seq., as amended by the Superfund
Amendments and Reauthorization Act (SARA), Public Law 99-499, is
planning to conduct an investigation of the above-referenced
site. The Democrat Road Landfill is located on the north side of
Democrat Road in Memphis, Shelby County, Tennessee. EPA has
reason to believe that there may be a release or threat of a
release of hazardous substances from the site into the
surrounding environment. The purpose of the investigation is to
determine the nature and extent of contamination at the site and
to determine what, if any, further response action would be
appropriate.

As per our telephone conversation of October 5, 1993, EPA was
granted permission for access to your property beginning on or
about October 25, 1993, and continuing through the completion of
the investigation on or about October 29, 1993. Activities to be
conducted during the investigation may include:

1. Inspect, sketch, and photograph the premises;

2. Collect surface and subsurface soil samples;

3. Collect surface and subsurface water samples;

4. Collect sediment samples;

5. Transportation of equipment onto and about the site as
necessary to accomplish the activities above, including
trucks and sampling equipment.
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The above sampling activity will be conducted by personnel from
EPA Region IVs field investigation team contractor, B&V Waste
Science & Technology (B&V) Corporation. Victor E. Blix, B&V
Project Manager will contact you prior to the actual site visit
to make final arrangements and note any changes.

Split samples will be made available if requested. However, you
will be required to furnish your own containers as well as your
own laboratory analyses.

If you have any questions, please contact me at (404) 347-5065.
Your cooperation in this matter is appreciated.

Sincerely,

Robert P. Morris
Environmental Engineer

cc: Nancy Thomas, TDEC
Victor E. Blix, B&V

/:'y'
RM:m/lf:10/05/93(MORRIS-DEMRDLFAC) MORRIS

(901) 922-8030 or Tom Langston 922-8754



FINAL
SITE INSPECTION PRIORIZATION

REPORT

Democrat Road Landfill
Memphis, Shelby County, Tennessee

EPA ID NQTND980728174
WasteLAN N« 03967

EPA Work Assignment Contract N» 12
EPA Contract N* 68-W&O055

Prepared for
U.S. Environmental Protection Agency

Prepared by
B&V Waste Science and Technology Corp

BVWST Project N° 52012.009

May 21, 1993

Prepared by:

Victor E. Blix IV
Site Manager

Reviewed by:

Cynthia Gurley
Technical Reviewer

Approved by:

htrtfert Wieland
Project Manager



FINAL
SITE INSPECTION PRIORIZATION

Democrat Road Landfill
Memphis, Shelby County, Tennessee

ERA ID N°TND980728174
WasteLAN N2 03967

TABLE OF CONTENTS

1.0 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
2.0 Site Description and History . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
3.0 Groundwater Pathway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

3.1 Hydrogeologic Setting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
3.2 Groundwater Targets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

4.0 Surface Water Pathway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
5.0 Air and Soil Exposure Pathway . . . . . . . . . . . . . . . . . . . . . . . . . . 8
6.0 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

FIGURES Following Page N*

Figure 1 Site Location Map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Figure 2 Site Layout Map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

TABLES Following Page N»

Table 1 Groundwater Samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2



FINAL
Site Inspection Prioritization

Report
Democrat Road Landfill

Memphis, Shelby County, Tennessee
TND980728174

WasteLAN N« 03967

1.0 Introduction

B&V Waste Science and Technology was tasked to conduct a Site Investigation
Prioritization (SIP) for the Democrat Road Landfill in Memphis, Shelby County,
Tennessee. This study was performed under the authority of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and
the Superfund Amendments and Reauthorization Act of 1986 (SARA).

The SIP will update the Preliminary Assessment conducted by the Tennessee
Department of the Environment and Conservation (TDE&C), on October 21, 1985,
and the Field Investigations of Uncontrolled Hazardous Waste Sites report conducted
by Ecology and Environment, Inc., on March 5, 1982, which were performed prior
to the implementation of the revised Hazard Ranking System, Sources of
information used in this evaluation include EPA CERCLA file material, as well as
documentation generated during a target survey. The Tennessee Division of
Superfund, Memphis field office, as well as Region IV EPA's Environmental Services
Division and TSCA were contacted for updated information on the landfill (Refs. J,
2, 3, 4). The SIP will quantify the threats posed by the site and provide sufficient
documentation in order to decide on the appropriate future course of action.

2.0 Site Description and History

The Democrat Road Landfill, located in southeast Memphis, Shelby County,
Tennessee, occupies approximately 65 acres of land on the north side of Democrat
Road, 1 mile east of the Airways interchange. The Nonconnah Creek floodplain
borders the site on the north, and Democrat Road borders the site on the south
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(Figure 1). The site was used by the City of Memphis from 1959 to 1968 as a
municipal landfill (Refs. 5, 6). Figure 2 details the site layout. Presently the site is
owned by the Memphis/Shelby County Airport Authority (Ref. 7). Part of the former
landfill is paved and used as a rental car lot (Ref. 8). The surrounding area is
primarily a commercial and residential district. The geographical coordinates are
35°04'15" West latitude and 89°58'11" North longitude (Ref. 9). In addition,
Democrat Road Landfill is not a RCRA-listed site at the present time (Ref. 10).

The hazardous material associated with this site is unknown. Spillage from drums of
antifreeze, motor oil, transmission fluid, and diesel fuel have been noted. Also,
household garbage has reportedly been dumped at this facility. The amount and
concentrations of all material in this landfill is unknown (Ref. 5).

The Site Investigation (SI) being updated was completed by Ecology and Environ-
ment, Inc., on March 5, 1982. During the SI, two composite soil samples were
collected from soil around drums to determine if contamination is present onsite.
Chromium, copper, lead, aluminium, and iron are a few contaminants of concern that
can be attributed to the site. A background, or control sample was not collected
(Ref. 6). Sample results are presented in Table 1.

3.0 Groundwater Pathway

3.1 Hydrogeologic Setting

The Democrat Road Landfil] is situated in the Gulf Coastal Plain physiographic
province of western Tennessee. The Gulf Coastal Plain is characterized by gently
rolling to steep topography which is dissected by flat-lying alluvial plains along
streams which drain the region. The facility lies on the Nonconnah Creek alluvial
plain just south of the creek. The site is at 250 feet above sea level (amsl)(Ref. 9).

The Memphis area is located in the north central portion of the Mississippi
embavment, a broad structural trough or syncline that plunges south along an axis
that parallels the Mississippi River. About 3,000 feet of unconsolidated clastic debris
has been deposited since the beginning of the Cretaceous Period (Ref. 11). Geologic
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TABLE 1

SOIL SAMPLES
1982 SfTE INVESTIGATION

ANALYTICAL DATA
DEMOCRAT ROAD LANDFILL

MEMPHIS, TENNESSEE

Organic Compounds

Bis(2-Ethylhexyl)phthalate

(Propanediyl)bis benzene

Phenylnaphthalene

Quaterphenyl

PCB-1254 (Aroclor 1254)

PCB-1262 (Aroclor 1262)

Inorganic Compounds

Arsenic

Barium

Cobalt

Chromium

Copper

Cyanide

Molybdenum

Nickel

Lead

Antimony

Strontium

Titanium

Vanadium

Yttrium

Zinc

Mercury

Aluminum

Manganese

Calcium

Magnesium

Iron

M10-CS-1
(ug/kg)

63,000

12.000JN

7.500JN

6.300JN

10,000

ND

(mg/kg)

100U

288

358

1,432

1,000

43.9

576

SOU

34,160

1.300

25

372

43

25U

795

0.05

6,000

1,400

7,700

3,600

110,000

M10-CS-2
<U9/k9)

230,000

ND

ND

ND

ND

18,000

(mg/kg)

28

122

6U

24

72

13.9

6U

16

115

12U

19

289

33

9

179

0.08

13,300

715

3,600

2,600

21,100

J - Estimated value
N - Presumptive evidence of material
U - None detected; number is detection limit
Source: Ref. 6



formations in the Memphis area dip and thicken westward toward the axis of the
syncline. These formations consist predominantly of clay, silt, sand, and gravel
deposited in marine, lagoon, or fluvial environments. During Pleistocene glaciation
the landscape was covered by a thick layer of loess which makes up the present land
surface.

The average annual precipitation for Memphis is 50 inches, and the mean annual
lake pan evaporation is 40 inches, yielding a net annual precipitation of 10 inches
(Ref. 12, pp. 13, 63). The 2-year, 24-hour rainfall for the area is 4 inches (Ref. 13).

As discussed in this report the stratigraphy is based on: previous investigations,
available published cross sections, published well log data, and the Shelby County Soil
Survey. This literature indicates that the following units exist beneath the facility, in
descending order: five feet of soil, 43 feet of alluvium, loess, and fluvial deposits, 60
feet of the Jackson-Upper Claiborne confining clay unit, 800 feet of the Memphis
Sand, 250 feet of the Flour Island confining unit, and 200 feet of the Fort Pillow Sand
(Refs. 14, p. 8, Plates 1, 4, Table 2; 15, Sheet 65, p. 22).

Most of the facility is underlain by soil classified as Falaya silt loam. This is a
somewhat poorly drained, very silty, nearly flat soil which forms along alluvial plains
near creeks. The surface layer is brown, friable silt loam. The soil extends to a
depth of 60 inches. Underlying the southwest quarter of the facility is soil classified
as Grenada silt loam. These soils form on hillsides, with 2 to 8 percent slopes.
These soils are well drained and in some cases the soils have undergone severe
erosion (Ref. 15, p. 22).

The Democrat Road Landfill is located on the Nonconnah Creek alluvial plain, and
is directly underlain by alluvium and fluvial deposits. The Gulf Coastal Plain was
blanketed by a 20 to 50 foot thick deposit of loess during Pleistocene glaciation.
However, the loess deposits have been thinned and possibly removed due to erosion
along Nonconnah Creek. Pleistocene fluvial deposits generally underlie the loess in
upland areas or alluvium in lowlands. The fluvial deposits are older Mississippi River
terrace deposits which were deposited in present day uplands. Fluvial deposits in the
region range from 0 to 100 feet in thickness. Thicknesses vary because of the
erosional surface at both the top and base of the unit. Fluvial deposits consist



primarily of unconsolidated sand, gravel and minor clay lenses (Ref. 14, p. 7).
Typically, the sand and gravel is cemented with iron oxide that forms thin layers of
sandstone or conglomerate in the lower sections of the fluvial unit (Ref. 14, p. 7).
The combined fluvial/loess thickness is approximately 43 feet in the vicinity of the
facility. (Ref. 14, Table 2).

The Eocene Jackson-Upper Claiborne clay unit underlies the fluvial deposits. This
unit is comprised of the Jackson Formation and the upper part of the Claiborne
Group, which includes the Cockfield and Cook Mountain Formations (Ref. 14, pp.
6-8). The Jackson Formation generally consists of fine sand or sandy clay. The
Cockfield Formation consists of interfingering fine sand, silt, clay, and local lenses of
lignite. The Cook Mountain Formation consists of clay and local sand lenses. These
formations have been grouped together as the "Jackson-Upper Claiborne." They act
as one hydrogeologic confining unit preventing the groundwater in the surficial
deposits from migrating downward into the Memphis Sand. The Jackson Formation
occurs only beneath the higher hills and ridges in the north Memphis area; therefore,
the confining unit consists predominantly of the Cockfield and Cook Mountain
Formations (Ref. 14, pp. 6-8). Due to lithologic similarities the Jackson, Cockfield,
and Cook Mountain formations cannot be differentiated in the subsurface of the
Memphis area, including the subsurface beneath the site. The thickness of the
Jackson-Claiborne confining unit is variable. In the vicinity of the site the thickness
is approximately 60 feet; however, the unit is discontinuous, thin, and possibly absent
in other areas of Memphis (Ref. 14, pp. 6-9, Plate 1). Based on well logs the
Jackson-Upper Claiborne confining unit has been shown to be relatively thin or
possibly absent at three locations within a 5.5 mile radius of the facility (Ref, 14,
Plate 3). One-half mile to the south the confining unit is comprised of 32 feet of clay.
the confining unit is 5 feet thick 5.5 miles to the west, and 6 feet thick 4 miles to the
mortheast (Ref. 14, Plate 1).

The Eocene Memphis Sand, also called the "500-foot11 sand by some authors,
underlies the Jackson-Claiborne confining unit and occurs beneath the entire
Memphis area. The Memphis Sand consists of a thick body of sand that includes
subordinate lenses of clay, silt, and lignite at various horizons, and ranges in thickness
from about 500 to 900 feet. Beneath the facility, the sand is estimated to be
approximately 800 feet thick (Ref. 14, Table 1, 2). The Memphis Sand is thickest in



the southwest and thins to the northeast. The top of the Memphis Sand unit beneath
the facility is approximately 108 feet below land surface.

The Paleocene Flour Island Formation underlies the Memphis Sand. This confining
unit consists primarily of silty clays and sandy silts. The Flour Island Formation acts
as a lower confining unit for the Memphis Sand, and ranges from 200 to 300 feet
thick (Ref. 14, p. 8). In the vicinity of the facility the Flour Island is approximately
908 feet below land surface.

The middle sand unit of the Paleocene Wilcox group, the Fort Pillow Sand, underlies
the Flour Island Formation. This sand ranges from fine sandy textures to coarse sand
and ranges in thickness from 150 to 300 feet in the Memphis area (Ref. 14, Table 1).

Formations beneath the site which are capable of yielding potable water to wells
include: the alluvium, loess and fluvial deposits, the Memphis Sand and the Fort
Pillow Sand. The surficial aquifer consists of the saturated portions of the alluvium,
loess and fluvial deposits. The altitude of the water table in the surficial aquifer is
about 215 feet amsl, or 45 feet below land surface (Ref. 14, Plate 2). The estimated
hydraulic conductivity of the surficial aquifer ranges from 1.0 x 10"3 cm/sec to 1.0 x
10"2 cm/sec (Ref. 16, p. 29). In areas of Memphis the surficial aquifer is capable of
yielding up to 50 gpm. This aquifer is undoubtedly tapped for domestic supplies in
rural areas; however, records of these wells do not exist. In Memphis all residents
have access to public supply.

The predominant source of groundwater in the Memphis area is the Memphis Sand
aquifer. The Memphis Sand is confined above by the Jackson-Upper Claiborne and
below by the Flour Island confining units. The estimated hydraulic conductivity of
the Jackson confining unit is 1.0 x 10"7 to 1.0 x 10"5 cm/sec (Ref. 26, p. 29). The
elevation of the potentiometric surface for the Memphis Sand in the vicinity of the
site is approximately 155 feet above mean sea level or 95 feet below land surface
(Ref. 14, Plate 3). The hydraulic conductivity of the Memphis Sand is about 1.0 x
10"2 cm/sec (Ref. 11, p. 47). Recharge to the Memphis Sand aquifer occurs predomi-
nantly through infiltration of precipitation in outcrop areas 30 to 60 miles east of
Memphis. Seepage from the overlying surficial aquifer and the Mississippi River also
contribute to the recharge of the Memphis Sand. Recently contamination of the



Memphis Sand has been detected in the Memphis area. Contamination of the
Memphis Sand from surficial sources is possible because of the discontinuity of the
Jackson-Upper Claiborne confining unit, along with heavy pumping of the water
supply wellfields, and interconnection of aquifers through improperly cased wells
(Ref. 14).

Underlying the Flour Island Formation is the Fort Pillow Sand. This unit is the
second principal aquifer and it supplies about 10 percent of water used in the
Memphis area. Hydraulic conductivity of the Fort Pillow is about 1.0 x 10"2 cm/sec
(Ref. 11, p. 47).

United States Geological Survey Water Resources Investigation Report 90-4092,
Hydrogeology and Preliminary Assessment of the Potential for Contamination of the
Memphis Aquifer in the Memphis Area, Tennessee discusses the hydrogeology of the
Memphis area and outlines the Jackson-Upper Claiborne confining unit (Ref. 14).
The top of the confining unit is indicated beneath the facility at approximately 48 feet
below land surface with a thickness of approximately 60 feet (Ref. 14, Table 2).
Parks (1990) states that in the Memphis region, the Jackson-Upper Claiborne
confining unit is locally thin and locally absent and may contain sand windows that
could provide pathways for contaminants to reach the Memphis aquifer. Evidence
which documents the downward migration of groundwater from the surficial water
table aquifer to the Memphis aquifer includes (Ref. 14, pp. 1, 2, 34-37):

• Confining layer absence (locally).

• Hydraulic head differences between the water table aquifer and the
Memphis Sand aquifer.

• Local water table surface depressions.

Long-term declines and reduced seasonal fluctuations in water table
observation wells.

• Stream water loss.

• Carbon-14 and tritium concentrations present in the Memphis Sand aquifer
indicating recent leakage occurring.

Water-quality anomalies in the Memphis Sand indicating downward leakage.



• Volatile organic compounds present in the Memphis Sand aquifer.

3.2 Groundwater Targets

Potable water within 4 miles of the site is supplied by Memphis Light, Gas, and
Water Division (MLGW), a blended municipal system operating eight separate
wellfields and serving 206,652 connections. The nearest wellfield to the facility is the
Alien wellfield, located 2.7 miles to the northwest (Refs. 9, 17, 18). The Sheahan
Wellfield is approximately 3 miles to the northeast of the facility. The portions of the
Alien and Sheahan wellfields within 4 miles of the site provides potable water to
approximately 130,872 people (Refs. 9, 17, 18, 19). Wellfields in the MLGW system
may potentially serve more than the listed number of persons because the entire
system is blended. Although it is probable that there are some private wells located
within a 4-mile radius of the facility, all residences have access to municipal water
(Ref. 20). The nearest known well is a MLGW well located 2.7 miles to the west
(Refs. 9, 17, 18).

Groundwater flow in the surficial aquifer is northward toward the Nonconnah Creek.
Some groundwater from the surficial aquifer most likely discharges into the creek
(Ref. 14, Plate 2). Groundwater flow in the Memphis aquifer is to the northwest
toward the Alien wellfield. Volatile organic contaminants have been found in
groundwater from the Memphis Sand aquifer from the Alien wellfield (Ref. 14). This
implies that some form of natural or anthropogenic hydraulic connection, between
the surficial and Memphis aquifer, exists. Sandy zones ("windows") in the Jackson-
Upper Claiborne confining unit, or improperly cased wells could act as conduits.
However, the source and the migration pathway have not been identified (Ref. 14).

4.0 Surface Water Pathway

Surface water from the landfill migrates overland spilling either into an intermittent
stream on the west side of the site or a perennial stream on the east side of the site.
Both streams flow north approximately 400 feet spilling into Nonconnah Creek which
has an average flow rate of approximately 107 cubic feet per second (cfs) (Refs. 9,
21). The pathway then runs approximately 7 miles west draining into Lake McKellar.
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From Lake McKellar, the path extends approximately 7 miles west feeding into the
Mississippi River where the 15 mile surface water pathway expires (Ref. 9). The
Mississippi River has an average flow rate of approximately 580,000 cfs (Ref. 21).
There are no surface water intakes along the surface water migration pathway (Ref.
22). The Democrat Road Landfill is located within a 100 year floodplain (Ref. 23).
Leachate from the site has been observed flowing both south towards Democrat
Road and north toward Nonconnah Creek (Refs. 5, 6).

Sensitive environments found along the surface water migration pathway include
several federally endangered species. These are the Bald eagle, Wood stork, Indiana
bat, Arctic peregrine falcon, and the Turgid blossom pearly mussel (Refs. 24, 25).
Although no commercial fishing has occurred in the Mississippi River or its tributaries
since 1985 due to a Tennessee fishing ban, recreational fishing still takes place
despite warning signs (Ref. 26). Arkansas and Mississippi have never participated in
a fishing ban (Refs. 26, 27). Fishing occurs on the Arkansas side of the Mississippi
River. In addition, no wetlands are identified along the surface water pathway, nor
within a 0.5 mile radius of the site (Ref. 9).

5.0 Air and Soil Exposure Pathway

The Democrat Road Landfill is now paved and therefore soil and air exposure is
minimal. The total population within the 4 mile radius of the site is 159,867. The
populations within 0-0.25, 0.25-0.5, 0.5-1, 1-2, 2-3, and 3-4 mile radii of the site are
5, 0, 5,394, 23,715, 64,824, and 65,934, respectively. The nearest residence is */2 mile
north of the facility (Refs. 9, 28). The closest school is 1 mile northwest of the site
(Ref. 9). The closest individuals are 5 onsite workers (Ref. 8). The facility is fenced,
and therefore not accessible to the public (Ref. 5).

As mentioned previously, the federally listed endangered species that are known to
inhabit Shelby County include the Indiana bat, Bald eagle, Arctic peregrine falcon,
and the Wood stork (Refs. 24, 25). There are no wetlands within a 4-mile radius of
the site (Ref. 9).



6.0 Conclusion

The Democrat Road Landfill site was re-evaluated to access the threat posed to
human health and the environment and to determine the need for additional
investigation. From the information gathered in the study of the Democrat Road
Landfill, further action is recommended. The groundwater pathway is the primary
concern at the site due to the large number of groundwater users in the area. In
addition, the soil exposure pathway is of concern due to the presence of contaminants
at or near surface level and the ranges of several federally endangered species that
are found within 4 miles of the site.
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CONFIDENTIAL

HAZARD RANKING SYSTEM PRELIMINARY SCORE
FOR

DEMOCRAT ROAD LANDFILL
MEMPHIS, SHELBY COUNTY, TENNESSEE

TND980728174

WasteLAN ISP 03967

This preliminary score was calculated using the draft SI worksheets. Pathways
evaluated include air, soil exposure, surface water, and groundwater. The following
score reflects a waste quantity of 100 based upon the size of the onsite landfill. The
surface water pathway score was limited by lack of an observed release and a low
target population value.

The groundwater pathway score was driven by potential contamination targets.
Portions of the Alien and Sheahan wellfields lie within a 4-mile radius of the site and
provide potable water to approximately 130,872 people. The nearest wellfield is
located 2.7 miles northwest of the facility. Groundwater flow in a northward direction
beneath the facility.

In 1982, two composite soil samples were taken from soil around drums to determine
if contamination is present onsite. Chromium, copper, lead, aluminium, and iron are
a few contaminants of concern that can be attributed to the site. The landfill is now
paved and therefore soil and air exposure is minimal. The soil and air exposure
pathway scores reflect potentially contaminated populations. The total population
within the 4 mile radius of the site is 159,867. The nearest residence is 0.5 mile north
of the facility.

S^ = 62.89
Ssw = 4.85
Sso - 19.07
S_ - 12.32a

OVERALL SCORE - 33.52



Site Name: Democrat Road Landfill

Location: Memphis, Shelbv County, Tennessee

GROUND WATER MIGRATION PATHWAY SCORESHEET

FACTOR CATEGORIES AND FACTORS

_____Likelihood of Release to an Aquifer_____

1. Observed Release
2. Potential to Release

2a. Containment
2b. Net Precipitation
2c. Depth to Aquifer
2d. Travel Time
2e. Potential to Release

[lines 2a x (2b + 2c + 2d)]
Likelihood of Release (higher of lines 1 and 2e)

Waste Characteristics

4. Toxicity/Mobility
5. Hazardous Waste Quantity
6. Waste Characteristics

Maximum Value Value Assigned

550

10
10
5

35

500
550

a
a

100

340

100
100

340

10

7. Nearest Well
8. Population

8a. Level I Concentrations
8b. Level II Concentrations
8c. Potential Contamination
8d. Population (lines 8a + 8b + 8c)

9. Resources
10. Wellhead Protection Area
11. Targets (lines 7 + 8d + 9 + 10)

Ground Water Migration Score for an Aquifer

12. Aquifer Score
[(lines 3 x 6 x ll)/82,500]c

Ground Water Migration Pathway Score

13. Pathway Score (S^), (highest value
from line 12 for all aquifers evaluated)0

50

b
b
b
b
5

20
b

100

1518
1518

1526

62.89

100 62.89

Maximum value applies to waste characteristics category.
Maximum value not applicable.
Do not round to nearest integer.



Site Name: Democrat Road Landfill

Location: Memphis, Shelby County, Tennessee

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET

_______Factor Categories and Factors_______ Maximum Value Value Assigned_____________

DRINKING WATER THREAT

Likelihood of Release

1. Observed Release
2. Potential Release by Overland Flow

2a. Containment
2b. Runoff
2c. Distance to Surface Water
2d. Potential to Release by Overland Flow

[lines 2a x (2b + 2c)]
3. Potential to Release by Flood

3a. Containment (Flood)
3b. Flood Frequency
3c. Potential to Release by Flood

(lines 3a x 3b)
4. Potential to Release

(lines 2d + 3c, subject to a maximum of 500)
5. Likelihood of Release (higher of lines 1 and 4)

Waste Characteristics

6. Toxicity/Presistence
7. Hazardous Waste Quantity
8. Waste Characteristics

550

10
25
25

500

10
50

500

500
550

a
a

100

500

10,000

500

100
500

9. Nearest Intake
10. Population

lOa. Level I Concentrations
lOb. Level II Concentrations
lOc. Potential Contamination
lOd. Population (lines lOa + lOb + lOc)

11. Resources
12. Targets (lines 9 + lOd + 11)

Drinking Water Threat Score

13. Drinking Water Threat Score
[(lines 5 x 8 x 12)782,500, subject to a
maximum of 100)

50

b
b
b
b
5
b

100 0.97



Site Name: Democrat Road Landfill

Location: Memphis. Shelby County. Tennessee

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
(continued)

Factor Categories and Factors

HUMAN FOOD CHAIN THREAT

Likelihood of Release

14. Likelihood of Release (same value as line 5)

Waste Characteristics

15. Toxicity/Persistence/Bioaccumuiation
16. Hazardous Waste Quantity
17. Waste Characteristics

Targets

18. Food Chain Individual
19. Population

I9a. Level I Concentrations
19b. Level II Concentrations
19c. Potential Human Food Chain

Contamination
19d. Population (lines 19a + 19b + 19c)

20. Targets (lines 18 + 19d)

Human Food Chain Threat Score

21. Human Food Chain Threat Score [(lines 14 x 17
x 20)782,5000, subject to a maximum of 100)

ENVIRONMENTAL THREAT

Likelihood of Release

22. Likelihood of Release (same value as line 5)

Maximum Value Value Assigned

550

a
a

1,000

50

b
b

b
b

100

5x 10e

100

500

320

1.94

550 500



Site Name: Democrat Road Landfill

Location: Memphis. Sheiby County, Tennessee

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
(continued)

Factor Categories and Factors Maximum Value Value Assigned

ENVIRONMENTAL THREAT, (concluded)

Waste Characteristics

23. Ecosystem Toxicity/Persistence/Bioaccumulation
24. Hazardous Waste Quantity
25. Waste Characteristics
26. Sensitive Environments

26a. Level I Concentrations
26b. Level II Concentrations
26c. Potential Contamination
26d. Sensitive Environments

(lines 26a + 26b + 26c)

Targets

27. Targets (value from line 26d)

Environmental Threat Score

28. Environmental Threat Score
[(lines 22 x 25 x 27)/82,500,
subject to a maximum of 60]

a
a

1,000

b
b
b

60

5xl0 8

100
320

1.94

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE FOR A WATERSHED

29. Watershed Scorec (lines 13 + 21 + 28,
subject to a miximum of 100) 100

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE

30. Component Score (SoF)c (highest score from
line 29 for all watersheds evaluated, subject
to a maximum of 100) 100

4.85

4.85

Maximum value applies to waste characteristics category.
b Maximum value not applicable.
c Do noi round to nearest integer.



Site Name: Democrat Road Landfill

Location: Memphis, Shelby County. Tennessee

SOIL EXPOSURE PATHWAY SCORESHEET

Factor Categories and Factors

RESIDENT POPULATION THREAT

Likelihood of Exposure

1. Likelihood of Exposure

Waste Characteristics

2. Toxicity
3. Hazardous Waste Quantity
4. Waste Characteristics

Targets

5. Resident Individual
6. Resident Population

6a. Level I Concentrations
6b. Level II Concentrations
6c. Resident Population (lines 6a + 6b)

7. Workers
8. Resources
9. Terrestrial Sensitive Environments

10. Targets (lines 5-1- 6c + 7 + 8 + 9)

Resident Population Threat Score

11. Resident Population Threat
(lines 1 x 4 x 10)/82,500

NEARBY POPULATION THREAT

Likelihood of Exposure

12. Attractiveness/Accessibility
13. Area of Contamination
14. Likelihood of Exposure

Waste Characteristics

15. Toxicity
16. Hazardous Waste Quantity
17. Waste Characteristics

Maximum Value Value Assigned

550

a
a

100

50

b
b

15
5
c
b

100
100
500

a
a

100

10,000
100

75

550

32

17.07



Site Name: Democrat Road Landfill

Location: Memphis. Shelby County, Tennessee

SOIL EXPOSURE PATHWAY SCORESHEET
(contiued)

_______Factor Categories and Factors_______ Maximum Value Value Assigned

NEARBY POPULATION THREAT, (continued)

18. Nearby Individual 1
19. Population Within 1 Mile b
20. Targets (lines 18 +19) b

Nearby Population Threat Score

21. Nearby Population Threat (lines 14 x 17 x 20) b

SOIL EXPOSURE PATHWAY SCORE Nearby Population Threat: 2
(Default Value)

22. Soil Exposure Pathway Scored (Sa), (lines [11 + 21]
subject to a maximum of 100) 100 ________19.07

Maximum value applies to waste characteristics category.
Maximum value not applicable.
No specific maximum value applies to factor. However pathway score based solely on sensitive environments is l imited to maximum of 60.
Do not round to nearest integer. 6



Site Name: Democrat Road Landfill

Location; Memphis, Shelby County. Tennessee

AIR MIGRATION PATHWAY SCORESHEET

FACTOR CATEGORIES AND FACTORS

Likelihood of Release Maximum Value VaJue Assigned

1. Observed Release 550
2. Potential to Release

2a. Gas Potential to Release 500
2b. Particulate Potential to Release 500
2c. Potential to Release (higher of lines 2a and 2b) 500

3. Likelihood of Release (higher of lines 1 and 2c) a

Waste Characteristics

4. Toxi city/Mobility a
5. Hazardous Waste Quantity a
6. Waste Characteristics 100

500

10,000
100

500

32

7. Nearest Individual
8. Population

8a. Level I Concentrations
8b. Level II Concentrations
8c. Potential Contamination
8d. Population (lines 8a + 8b + 8c)

9. Resources
10. Sensitive Environments

lOa. Actual Contamination
lOb. Potential Contamination
lOc, Sensitive Environments (lines lOa -f lOb)

11. Targets (lines 7 + 8d + 9 + lOc)

Air Migration Pathway Score

12. Pathway Score (SJ
[(lines 3 x 6 x ll)/82,500]d

50

b
b
b
b
5

c
c
c
b

20

36
36

7.5
7.5

63.5

100 12.32

Maximum value applies to waste characteristics category.
Maximum value not applicable.
No specific maximum value applies lo factor. However pathway score based solely on sensitive environments is limited to maximum of 60.
Do not round to nearest integer. 7



REFERENCE 1
B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

US EPA

File Information January 10, 1992
11:00 a.m.

To: Steve Hall
Company: ESD - EPA Region IV
Phone No.: 404-546-3173

Recorded by: Victor Blix \/v5

Mr. Hall told me there is no file information at ESD for any of the
following sites:

Ford Motor Company
Memphis Garbage Truck Yard and Landfill
Democrat Road Landfill
Southern Container Corporation
Chickasaw Ordinance Works
J&L Drum Company
Firestone Tire and Rubber
Burk-Hall Company

/ms



REFERENCE 2
B&V WASTE SCIENCE AND TECHNOLOGY CORP.

MEMORANDUM

US EPA BVWST Project 52012.009
Democrat Road Landfill BVWST File
File Information January 20, 1992

To: File

From: Victor Blix \J ft

After meeting with Robert Morris at US EPA, Region IV, on December 3,
1991, I learned that no additional information is available for the
Democrat Road Landfill site.

ms



B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE

TELEPHONE MEMORANDUM

US EPA BVWST Project
BVWST File

File Information January 17, 1992
2:30 p.m.

To: B i l l Fister
Company: US EPA - TSCA
Phone No.: 347-1033

Recorded by: Victor Blix \t£) \/\^?[c\2

According to Mr. Fister, TSCA has no file information on a site unless
that site is contaminated with PCB's.

ms



B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE 4

TELEPHONE MEMORANDUM

US EPA BVWST Project
BVWST File

File Information January 17, 1992
2:00 p.m.

To: Floyd HefTin
Company: Tennessee Division of Superfund - Memphis Field Office
Phone No.: 901-543-6695

Recorded by: Victor Blix

According to Mr. Heflin, there is no additional information at the
Memphis Field Office for any of the following sites:

Democrat Road Landfill
Memphis Garbage Truck Yard and Landfill
Chickasaw Ordinance Works
Ford Motor Company
Southern Container Corporation

ms



REFERENCE 5

T"^TT"fc I"™* V T U B T t X I I f S V~ft X. F d f f T** tf^ ff*PRELIMINARY ASSESSi

SITE //H TND 9S0728T7^ Memnhig. TN



P R E L I M I N A R Y ASSESSMENT
SITE #11

TND 9S072S174

The Site #11 site on Democrat Road is located in Memphis, Tennessee
(Shelby Co.). This fac i l i ty , consisting of 10 acres, was used as a l a n d f i l l
f rom 1959 through 1968. The fac i l i t y , now owned by the City of Memphis,
was used as fa rmland before the landfil l ing operation began.

The hazardous material associated with this site is unknown. Spillage f rom

drums of ant i f reeze , motor oil, transmission f l u i d , and diesel fue l have been

noted. Also, household garbage has been reported dumped at this facility.
The amount and concentrations of all material reported in this landf i l l is
unknown.

Geologically, the fac i l i ty is under la in by the loess of the Quaternary Period

and the Pleistocene epoch. The loess is characterized by the lack of bedding

and vertical joint ing. Being very un i fo rm in composition, the loess consists
of f ine angular materials predominantly quartz, feldspar, clays, and smal l
amounts of carbonates. Lower parts of the loess grade down to gravel
conta in ing i r regular concretions.

Water associated wi th the loess seeps through very slowly. The clasts

contains very high specif ic re tent ion and very low permeabi l i ty .

There is potent ia l for groundwater contaminat ion caused by the leachate
seeping down into the fo rmat ion only if well water use is being ut i l ized
within the area. Also, there is potential for surface water con tamina t ion

caused by leachate migrating into Nonconnah Creek. Furthermore, there is
potent ia l for soil contaminat ion caused by the landf i l l ing operation and
leachate migra t ing off-site. There is an unstable conta inment of waste

caused by the bur ia l of potential ly hazardous wastes.



The population within a one mile radius, according to topographic mapping

(Southeast Memphis Quadrangle, 1973), is

It is recommended that this site be given a medium priority. The Site

Investiation Team should inspect this site with sampling when time is

available.



REFERENCES

Nashville Central Office Files, Files on Site $11.

USGS 7Yz Minute Topographic Map, "Southeast Memphis".

Wells, Francis G., "Groundwater Resources of Western Tennessee," 1933.

TS/smd/5-9



wEPA
POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 1 - SITE INFORMATION AND ASSESSMENT

I. IDENTIFICATION
01 STATE

TN
02 SITE NUMBEH

H 9.S077.X17/I

II. SITE NAME AND LOCATION
0 1 SITE NAME IL»fl* common. Of O«»Cft>Uv« n*r>» o» •

Site #11

02 STREET, ROUTE NO . Ofl SPECIFIC LOCATION IDENTIFIER

Democrat Road

TN
05 ZIP CODE

381 IS
O6 COUNTY

Shelby

07COUNTY 06 CONG

Of
09 COORDINATES LATITUDE

Jl -04_ _J_Z.._D
LONGITUDE

_5£ -5A--0
i o DIRECTIONS TO SUE ,su/w0 fro™ n,,f.Jf put** /o«j,-

North on Airway, turn right on Democrat. 3 miles east of Democrat - Airwavs interchange
Turn Jeft site on left. '

111. RESPONSIBLE PARTIES
01 OWNER (

City of Memphis
02 STREET tBusmen. m**n0.

03 CITY

Memphis
04 STATE

TN
05 ZIP CODE 06 TELEPHONE NUMBER

( 9 0 l ' 5 2 8 - 2 7 3 0
07 OPERATOR («known mna 0*t»r»:-i! liont o

1C STATE 1 1 ZIP CODE 12 TELEPHONE NUMBER

1 3 TV PE OF OWNERSHIP fC/w*:* OT«;

DA. PRrVATE CB.FEDERAL

D F. OTHER ___________

D C. STATE uO COUNTY X E- MUNICIPAL

D G UNKNOWN

1 A OWNER OPERATOR NOTIFICATION ON FILE iCn*c« *n tr>at KS

C A RCRA3C01 DATE RECEfVED:
MONTH DAY

D B. UNCONTROLLED WASTE SfTEfCFRCM ic3ci DATE RECEIVED- J___ !XC.NONE

IV. CHARACTERIZATfOr,' OF POTENTIAL HAZARD
01 ON SITE INSPECTION

fa YES DATE 6
P I.Q MONTH OAr V fcAH

8 /8Q

BY fCt»i* «f r.^jnoo1/!
C A. EPA C B. EPA CONTRACTOR D C STATE
C E LOCAL HEALTH OFFICIAL )£ F- OTHER COUHtV

C D. OTHER CONTRACTOR

CONTRACTOR NAMH(S):

B INACTIVE G C UNKNOWN

03 YEARS OF OPaRA^IO^4

1959 G UNKNOWN

04 CESCKrPTJON OF SUBSTANCES POSS:3LY PRESENT, KNOWN, OR ALLEGED

Former city garbage dump. Spillage and ground staining was evident from drums of diesel
fuel, transmission fiu'd, motor oil, and antifreeze.

05 DESCRIPTION Or POTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATIOI-4

Site is a former landfill. Rusty-red leachate has been observed flowing down into
Nonconnah Creek.

V. PRIORfTY ASSESSMENT
01 PRIORfTY FOR INSPECTION (C"»c*on» t1fu;nor m»cvm tt cA»c*«0. camDiclt Pin 3 WMF*

C! A HIGH LXB MEDIUM O C LOW
tr.-of *na Ptrt J • Dtxrvuonol HjfJrtou* ContMnns »na l

D D. NONE

VI. INFORMATION AVAILABLE FROM
01 CONTACT

James Mc.Minn
02 OF (*y»ntY

EPA

03 TELEPHONE NUMBER

04 PERSON RESPONSIBLE FOR ASSESSMENT

Todd Steen
05 AGENCY

TDHaE

C6 ORGANIZATION

DSWM

07 TEtEPHO^4E NUMBER

7^1-6227

08 DATE

10 / 2\t S5

EPAFORM2070 12(7 8i|



f% f-r-fc * POTENTIAL HAZARDOUS WASTE SITE
O ERA PRELIMINARY ASSESSMENT
^^B-l r^. PART 2 - WASTE INFORMATION

1. IDENTIFICATION
01 STATE 02 SJTE NUMBER

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES iCr~ct *ir»>*>piTI 02 WASTE QUANTITY AT SJTE

D A SOLID Lj E SLURRY -u/n &• «w«ptniwn»
G B POWDER FINES . ; f LIQUID THNS Unknown
u C SLUDGE i : G GAS

,, , r.tmir. YAODR
IKHOWn

fSs»c.>,< NO OF DRUMS

03 WASTE CMARACTE FUSTICS (C'i#c» U/rwi JBP/T)

G A TOXIC G E SOLUBLE U 1 HKSHLY VOLATILE
LJ B CORROSIVE G F WFECTtOUS D J. EXPLOSIVE
Q C RAOOACTrVE D G FLAMMABLE G K REACTIVE
',] D PERSISTENT G H. GNFTABLE G L fNCOMPATlBLE

a W NOT APPUCABLE

III. WASTE TYPE
CATEGORY

SLU

OLW

SOL

PSD

OCC

IOC

ACD

BAS

MES

SUBSTANCE NAME

SLUDGE

OILY WASTE

SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS

INORGANIC CHEMICALS
ACIDS

BASES

HEAVY METALS

01 GROSS AMOUNT

UNKNC

02 UNIT OF MEASURE 03 COMMENTS

\VN

IV. HAZARDOUS SUBSTANCES (S»*Aivmn<ltMto>moHt,»(iu»*t*cH»aC*SNumtrv

Cl CATEGOR" C2 SUBSTANCE NAME

UNKNOWN

03 CAS NUMBER Od STORAGE'DlSPOSAL METHOD 05 CONCENTRATION O6 MEASUP-£ OF
CONCENTRATION

V. FEEDSTOCKS is- -«.*.*, *,c*s »•*»*•,*:

CATEGORY Ol FEEDSTOCK NAME

PCS

FDS

FDS

FDS

Or CAS NUfc'SSR CATEGORY 01 FEEDSTOCK NAVE

FDS

FDS

FDS

FDS

C2 CAS NUM3EP

VI. SOURCES OF INFORMATION fOf» tp#c;m: «/*-»ic«« • ? *f»i*«** . im* M**>*. r*»>n i

Files on Site // 1 1 , Nashville Central Office, Nashville, TN

EPAFORM 2070-12 [ 7 - f \ )



vvEPA
POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
01 STATE

IN
02 SJTE

D 98072817^

II. HAZARDOUS CONDfTIONS AND INCIDENTS
01 K A. GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED:

02 D OBSERVED (DATE: __
04 NARRATIVE DESCRIPTION

X] POTENTIAL D ALLEGED

Contamination of an aquifer from the landfill at facility is possible due to unlined
.landfill. .

03 POPULATION POTENTIALLY AFFECTED
02 D OBSERVED (DATE: ____
04 NARRATIVE DESCRIPTION

POTENTIAL D ALLEGED

Leachate and runoff from site may contaminate Nonconnah Cree.k.

01 G C. CONTAMINATION OF AIR
03 POPULATION POTENTIALLY AFFECTED.

02 C OBSERVED(DATE ___
04 NAFIRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

N/A

01 a D. FIRE/EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED.

02 a OBSERVED {DATE: __
04 NAFIRATIVE DESCRIPTION

C POTENTIAL C ALLEGED

N/A

E. DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED.

02 IT-' OBSERVED (DATE: POTENTIAL
__ 04 NARRATIVE DESCRIPTION

If site is not fenced.

Ol)C F CONTAMINATION OF SOIL
03 AREA POTENTIALLY AFFECTED

02 a OBS~RVED(CATE ____
04 NARRATIVE DESCRIPTION

-J POTENTIAL ALLEGED

Contamination from landfill. & from leachate observed leaving site.

01 L}£. DRINKING WATER CONTAMINATION . -, r
03 POPULATION POTENTIALLY AFFECTED. 4/4J

02 a OBSERVED [DATE. __-..-
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

Possible contamination of an aquifer. Only applicable if residents in area utilize
groundwater for drinking.

01 OH. WORKER EXPOSURE/INJURY
03 WORKERS POTENTIALLY AFFECTED.

02 a OBSERVED [DATE ___
04 NARRATIVE DESCRIPTION

G POTENTIAL C ALLEGED

N/A

01 QO POPULATION EXPOSURE'INJURY
03 POPULATION POTENTIALLY AFFECTED:

02 CJ OBSERVED1DATE ^__.
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

C:~.!y if site is readily accessible to public.

CPAFOftM 2070 1 2 ( 7 - 6 . )



^ __- POTENTIAL HAZARDOUS WASTE SITE L

WVERA PRELIMINARY ASSESSMENT 01

^^ ^1 f~\ pART 3 ̂  DESCRIPT|ON OF HAZARDOUS CONDITIONS AND INCIDENTS — C

II. HAZARDOUS CONDITIONS AND INCIDENTS rco»*«n
m n j nAMAAF m FT r«A o? n ORKFRVFTI (OATF- } n POTT
04 NARRATIVE DESCRIPTION

N/A

m n K HAMA^F in FAUNA n? n ORKFRVFD <HATF > n pnTF

04 NARRAT7VE DESCRIPTION Ahcfccten»Mfj;o/v*c»i,

N/A

m p i r^nMTAinjgA-nr^riFFnnnr.wAiw n? n oaqFRVFn jnATF } n POTF
04 NARRATIVE DESCRIPTION

N/A

DENTIRCATJON
STATE 02 SfTE NUMBEfl

N H 9*077X17^

NT1AL D ALLEGED

.NTIAL Q ALLEGED

J4TIAL D ALLEGED

m r&l UNSTARI F CONTAINMENT OF WAKTFS OO H nRSFRVFn (HATF- ) ^ POTENTIAL H ALLEGED
|Sp**"%*iort «*n(W>o ipî -i **»tna tflPTiJ _ -

m pnpiti A-nnw pnTFwriAi i v AFFECTFn ^ /^ U n^ NARRATTVF nF.̂ RtPnnN

Unlined landfill
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INVESTIGATION REPORT
EPIC SITE # 10

MEMPHIS, TN

INTRODUCTION

On Tuesday, January 12, 1982 an investigation was conducted at the
subject site by Gene Oliver and Neal Strickland of Ecology &
Environment's Field Investigation Team. This effort was part of a
study prescribed under TDD # F4-8112-06 in order to finalize
dispositions on four sites in the Memphis area which had been inspected
and characterized previously by the ERA, Region IV, Enforcement
Division (1). This site was subsequently inspected on July 10, 1981 by
Charles Till (ESD, Athens) and Gene Oliver (FIT) for the purpose of
sampling the reported leachate stream. No leachate was observed during
this subsequent inspection, thus no samples were collected.

SITE DESCRIPTION

EPIC site # 10 is a vegetated field of approximately 10 acres located
just south of Nonconnah Creek directly across Democrat Road from the
National Guard airfield. The site is currently access i ble to publ ic
dumping and is littered with construction debris and household rubbish.
The site is reported to be a former municipal landfill and is located
in close proximity to the present active municipal landfill.

The points of concern at this site are two deposits of 55 gallon drums
(approximately 10 drums each) which were discovered during a previous
inspection. The drums contained solid material which in some cases
appeared to be paint wastes. Some of this apparent paint waste was a
grey color commonly associated with military vehicles and equipment.
Material from the drum deposit nearest Democrat Road was observed on
the ground surface.

Another concern at the site was a bank along a ditch paralleling
Democrat Road on the southern periphery from which colored leachate was
reportedly observed flowing during the previous inspection conducted in
1980. However, during this investigation the around and ditch water
were frozen hard and covered by several inches of fresh snow, and no
evidence of leachate was discovered by the investigators. Figure 1 is
a layout of the site and sampling locations. The reported leachate is
shown on this figure.

The investigators also noted gas vent pipes protruding from the
landfill surface near Nonconnah Creek and small elevated fissures in
the surface which were apparently emitting steam into the air. The
snow around the fissures was melted away and green grass was growing in
the soil.
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DISCUSSION OF RESULTS

General

Composite soil samples were collected in the immediate vicinity of each
of the two drum deposits. In the case of the drum deposit closer to
Democrat Road, actual contaminated soil was collected adjacent the
deteriorated drums (M10-CS-1).

The soil samples were analyzed at the EPA/Environmental Services
Division laboratory in Athens, Georgia for extractable organics,
purgeable organics, pesticides/PCB's/ chlorinated compounds, metals and
cyanide. The data from these analyses are included in Appendix A.
Summaries of the analyses are shown in Tables 1-4.

M10-CS-1

The only quantif iable concentration of an extractable organic priority
pollutant detected in this sample was bis(2-ethylhexyl) phthalate at
63,000 ug/kg. Estimated concentrations of extractable organic
compounds significantly above the minimum detection limit of 6,000
ug/kg were established for (propanediyl) bis benzene,
phenylnaphthalene, quaterphenyl and two fatty acids (see Table 1).

Numerous extractable organic.compounds were detected in the sample at
a concentration below the quantif iable detection limit of 5000 ug/kg.
These included 12 priority pollutants (see Table 2).

No purgeable organic compounds were detected in the sample.

Pest ic ide/PCB/CHC analysis detected PCB-1254 in the sample at a
concentration of 10,000 ug/kq (see Table 3).

Metals analysis detected elevated concentrat ions of several priority
pollutant metals, including chromium (1432 mg/kg) , copper (1000 m g / k g } ,
lead (34,160 mg /kg ) , antimony (1300 mg/kq) , zinc (795 mq/kp) and
mercury (.05 mg/kg). Cyanide was also detected in the sample at a
concentrat ion of 43 .9 ma/kg.

M10-CS-2

The single extractable organic priority pollutant detected in this
sample at quantifiable level was associated with bis (2-ethylhexyl)
phthalate at 230,000 ug/kg. Estimated concentrations of extractable
organic compounds significantly above the minimum detection limit of
6000 ug/kg were established for three fatty acids (see Table 1).

Numerous extractable organic compounds were detected in the sample at
concentrations below the quantifiable detection limit of 5000 ug/kg.
These included 14 priority pollutants (see Table 2).

Only one purgeable organic compound was detected in the sample.
Trichloroethylene was detected at a concentration less than the minimum
detection limit of 9 ug/kg.
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Pesticide/PCB analysis detected PCB-1262 in the sample at a
concentration of 18,000 ug/kg (see Table 3).

Several priority pollutant metals were detected including arsenic (28
mg/kg), chromium (24 mg/kg), copper (72 mg/kg), nickel (16 mg/kg), lead
(115 mg/kg), zinc (179 mg/kq), and mercury (.08 mg/kg). Cyanide was
also detected in the sample at 13.9 mg/kg.

The results of the organic analyses of both sample M10-CS-1 and
M10-CS-2 show the presence of many organic compounds. Most of these
compounds are associated with the wood preserving industry or are fatty
acids which occur in nature. There are, however, several compounds
found on the site which strongly indicate the presence of waste
materials. The most significant of these indicators is bis
(2-ethylhexyl) phthalate and PCB 1254 and 1262 which were detected at
both sampling locations.

Several metals, as well as cyanide, were detected in the samples which
further indicates the presence of waste materials. The sample
collected near Democrat Road contained the greatest concentrations of
metals but both samples showed evidence of waste materials.

METHODOLOGY

All sample collection, sample preservation and sample management
procedures used during this study were in accordance with the Water
Surveillance Branch Standard Operating Procedures and Quality Assurance
Manual, August 29, 1980 (Draft) (2). All analyses of the samples were
conducted by the EPA Region IV, Laboratory Services Branch in
accordance with the Laboratory Services Branch Operations and Quality
Control Manual, March, 1981 (3).
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B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE 7

CONFERENCE MEMORANDUM

U.S. ERA
Democrat Road Landfill
Meeting with Laura Morrisson (BVWST) and
Victor Blix (BVWST) on December 12, 1991.

Recorded by: Victor Blix \j

BVWST Project 52012.009
BVWST File

December 26, 1991

According to Ms. Morrisson, the Democrat Road Landfill site is located
on property owned by the Memphis/Shelby County Airport Authority. This
information was obtained by Ms. Morrisson during a field reconnaissance
to the Memphis area on October 28, 1991.



B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE 8

MEMORANDUM

BVWST Project 52012.009
Democrat Road Landfill BVWST File

December 6, 1991
Meeting with Laura Morrisson (BVWST) and
Victor Blix (BVWST) on November 20, 1991
at 10:30 a.m.

To: File

From: Victor Blix

According to Ms. Morrisson, the entire area north of Democrat Road and
south of the creek is now used as rental car lots.

Being a rental car lot area, we concluded that approximately five
people would probably be working on site.

ms
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PAGE 3113

RCRA Not i f ie rs List

REFERENCE 10

State: TN Region IV Merge Database n 18,13.09 11/13/91

PL — j-j.j-iy.-tu <_>uiiicii~k — iodine
Leg. Dist

DELTA INDUSTRIAL COATINGS INC LYNCH
TND086935152 Facil.: 5700 COMMANDER DRIVE

Mail: PO BXO 444

DELTA MATERIALS HANDLING LEWIS ROBERTS
TND987768942 Facil.: 4480 HUMBOLDT HWY

Mail: 4676 CLARKE ROAD

DELTA MATERIALS HANDLING, INC- LEWIS ROBERTS
TND982131989 Facil.: 4676 CLARKE RD.

Mail : PO BOX 18903

DtLUXt CHLCK PRlN 1 EMS, INU - PAVLLJE JOHN
TND982171167 Facil.: 7104 CROSSROADS BLVD

Mail: 7104 CROSSROADS BLVD

DEMCO INC JOHNNY COX
TN0981754930 Facil.: CORBIN HILL ROAD

Mail: 11B RQBERTSVILE ROAD
—— ̂

ARLINGTON
ARLINGTON

JACKSON
MEMPHIS

MEMPHIS
MEMPHIS

7104 CROSSROADS
BRENTWOOD

COALFIELD
OAR' RIDGE

DENBO SCRAP MATERIALS INC THEODORE LIPMAN
TND034870?90 Facil.: 821 W COLLEGF STREET PULASTI

Mail: CG BO* 567 t-ijLAS^I

DENNISON MACHINE SHOP KLEEN SAFETY
TND052106226 Facil.: 809 WHITEHALL

Mail: 809 WHITEHALL
JACKSON
JACKSON

DENT CLEANERS HCONTTIRST HCONTLAST
TND097910798 Facil. : 2617 BROAD MEMPHIS

Mail: 2617 BROAD MEMPHIS

DEPT. OF PUBLIC WORKS, DTV. 0^ EQUIPMENT DOUG MENSER
TND982124968 Facil.: 941 EAST TRINITY LANE

Mail: 750 SOUTH 5TH STREET

DEROYAL INDUSTRIES DEBRA MANNING
TND987774775 ?*cLL.; 200 DEBUSK LANE

Mail: 200 DEBUSK LANE

DESOTC HARDWOOD FLOORING COMPANY JIM PARKER
TND007023575 Facil.: 97^ SLEDGE AVENUE

Mail: PO BOX 40895

NASHVILLE-
NASHVILLE

POWEXL
POWELL

MEMPHIS
MEMPHIS

DESOTO INC HARLEY WEATHERLV
TND00544 1183 Facil. : JUDO RD CHATTANOOG*

Mail: PO BOX 5038 CHATTANOOGA

- r* nun c

(901)867-9000
TN
TN

(901)795-7230
TN
TN

(901) 795-7230
TN
TN

<61b> 46d-/l 1 1
BLVD TN

TN

(615)482-4448
TN
TN

(615) 363-3593
TN
TN

(9011286-0010
TN
TN

( 615>961-1152
TN
TN

( 615)259-7412
TN
TN

( 615)938-7828
TN
TN

( 901 ) 774-9672
TN
TN

( 615)696-2581
TN
TN

jNui.j.4..uai.c ( »• — — — — i a o A 4. . i y fj c — — — — — —
ITSD GEN TRNS BBL REC

09/30/86 - SQG -
38002 SHELBY CO.
38002

07/10/90 - LOG -
381 16 MADISON CO.
381 15

02/20/90 - SQG -
38183 SHELBY CO.
38183

Ul /20/H9 - SUG -
37027 WILLIAMSON CO.
37027

12/22/86 - - TRNS
99999 MORGAN CO-
37830

08/18/80 - LOG -
36478 GILES CO.
36476

09'30/86 - CEG - - . -
38301 MADISON CO.
38301

05/02/86 - -N- -
331 12 SHELBr CO-
38102

12/12/89 - SQG -
37206 DAVIDSON CO-
37206

11/29/90 - CEG -
37849 KNOX CO.
37849

11/19/90 - SQG -
38174 MARSHALL CO-
36174

05/18/80 - -N-
37406 HAMILTON CO-
37406
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CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES

HYDROLOGY OF AQUIFER SYSTEMS IN THE
MEMPHIS AREA, TENNESSEE

By J. H. CwNwt, P-C. P. SUN, and D. J.

ABSTRACT

The Memphis area aa described In tbU report comprUea about 1,300 square-
cat lea of the Mississippi embayment part of the OuLf Coastal Plato. The are* la
underlain bj aa mach aa 8,000 feet of nedLmenU ranging In ace from CretAceous
through Quaternary.

In 1960, 150 mgi] (million cations per day) of water waa pumped from the
principal aquifer*. Municipal pumpage accounted for alrnoat half of thl*
amount, aod Industrial puinpage a little more than half. About 00 percent of
the water used In the area la derived from tbe "COO-foot" aand, and moat of th*
remainder la from the "1.400-foot" sand; both annda are of Kocene age, A amall
amount of water for domestic uae U pumped from the terrace depoalt* of
Pliocene and Pleistocene affe.

Both the "500-foot" and tbe "1,400-foot" sands are artenlan aqulfera except
In the southeastern part of tbe area ; tbere tbe water level In well* In the "fiOO-
foot" Mod U now below the overlying confining clay. Water levels ID both
aquifers ha?* declined almost continuously alnce pumping becao, but the rate
of decline tuu Increaaed rapidly alnce 1040. Water-lerel Oecllae In the "1.400-
foot" aand ban been lesa pronounced aJnce 1064.

TtM cooea of deprewlon In both aquifer* have expanded aod deepened aa a
reault of the annual Increaaea In pumpJor, and an Increaa* In bydrauUc gradlenU
haa Induced a greater flow of water Into tbe area. Approximately 130 mcd
entered the Uempbla are« through tb* "OOO-foot" aand aquifer In 1060. and. of
thla amount, 60 mgd originated aa Inflow from the east and about 75 mjd waa
derived from leakage from the terrace deposit*, from tbe north, aouth, and weat
and from other aourcea. Of the water entering the "1.400-fooi** aand. about
S mgd waa Inflow from the east, and about half that amount waa from each of
tha north, aoath, and went direction*. The average rate of movement of water
outilde the area of beavy withdrawals la about 70 feet per year In the "000-
foot"* aand aod about 40 feet per year la the "1.400-foot" aaod. TOe averaf* raU
of depletion of storage to each aquifer uluce pumping begaA la about 1 mgd.

ftfoai of the recharge to the "500-foot" aud "MOO-foot" aanda occun In out-
crop areaa about 30-80 nil lea east of Memphis. Also, water leaks from the ter-
race deponlls to the "600-fool" uun<] in uouie pUctw, and there may be aunie
leakage from streams where the t-uurtuliiK clay U thin or In breached by fault*
or streams.
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TJie quality of water from botli I lie principal aijulfem I* very good. Iron,
curbou dioxide, and bfdrojgen uulflde ere the only coutultuenu found In uude-
bintble quantities. Water from tbe terrace deiMuIU* la bard but generally coo-
hiiuu lew* Jrou aud cartoon dloxJde Uian water from either of tbe prluclpalan u item,

Tbe hydraulic t-baracteriatlca of both agul/eni were determined by pumping
testa aud by applying tbe knowledge of (be geology °f tl*« area .' (be^e charMct«r-
Jsiloi ludlcate tbat thtt aquifer* are capable of producing mure water than U
ciirrvuUy beliif pumped from tbetB. Tbe MOOO-foot" aand will produce more
w«u?r per uutt dec-Hue of water lar*l Cluuk will like "1,400 -foot" uaud. There
njijii'ani to be uo rea»ou way tbe deralopoMat of water uupitllt?* from both
Ufiuirem bbould not coutloue, but well »padnjr will remain a factor wblcb could
jUKvt future development. Greater well •p*cloff will tend to prolong tbu usefull ift of a well and the aquifers.

INTRODUCTION

In 1%0, industrial and municipal supply wells in the Memphis area
pumped about 150 million gallons of water a day. Pumping has
increased continuously since 181)8, the earliest dute for which records
are available, and the rute of this increase lias accelerated greatly
since 1040. Decline of water levels has accompanied increases in
(ho puaipuge, and in 11>^8 the city of Memphis begun a program of
jK-riodic water-level measurements to determine ways to reduce the
rute of decline. The U.S. Geological Survey was requested to assist
in ( l i i s study, and a continuing cooperative program of investigations
\v;is begun in 1940. Kurly investigations showed the need for pro|>er
spacing of wells, which has been practiced to the present rime.

AKD SCOPE 07 UrVKSTIQATIOlT

The present investigation was started in 1958 as a quantitative study
of the two principal aquifers that supply water to the Memphis area.
The objectives were to delineate these aquifers, evaluate their hydraulic
( Jiuracteristics, show the relation between pumpago and water-level
change, and determine the luciors affecting the economical develop-
ment and use of ground wnii-r. The Mudy \vas bused partly on the
pmnibe that the questions po^ed by Kuzuiunn (1014, p. 17-18) must
bo answered as completely as i>ossiblu to provide for orderly develop-
ment und management of (ho ground-water resourced. These ques-
tions it ro rt'i>eiitcdundilisc-ii^>ed in (he concluding soot ion of ( l i i s report.

Work consisted of (1) delineation of tlie U500-foot" and "1,-iOO foot"
bands by a scries of subsui fucu cui i tot i r m;ips ba^d un driller^' logs
j i i n l geophysical logs of wells, (^) collet-lion of wutcr-levol records
from u network of ubout. JiO ob^orviiliun wells, 55 of which were
f ( ju ip |»cd wi th automatic icrorJtM's, (it) prepiii ' iitioit of contour nmps
sIifAvii ig water levels and (l ie amount of water-level decline in thu
"60*1- foot" suiul, (4) niiiily.tes of pumping t r^ls of w«lls in both u< |u i -r ' - • > •
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area through eucli aquifer before development began and during 19(iO,
(6) preparation of a ground-wuter budget for the "500-foot" sand,
based on 19GO records, and (7) inventory of ground-water withdrawal
and study of its relation to water-level decline.

LOCATION AND GENERAL 7KATUKE8 0V TlUt AJIKA

The Memphis area (h'g. 1), about 1,300 square miles in this report,
includes all Shelby County and purls of Fuyctte and TipUm Counties,
Tenn., and contiguous parts of Arkansas und Mississippi. The urea
is near the center of the upper hulf of the Mississippi embayment in
the Gulf Coastal Plain.

The climate of the Memphis urea is warm and humid, having hot
summers, mild winters, and a frost-free period of about 230 days
between lute March and early November. The average annual
temperature is C1.9°F; the hottest month is July, which has an aver-
age temperature of Bl.l°F; and the coldest month is January, which
has an average temperature of 4I.5°F.

The average annual rainfall Memphis (tig. 2), bused on an 80-yeur
period of record (1872-1960), is 48.48 inches. The maximum annual
rainfall recorded \vas7G.S5 inches in 11)57, and the min imum was 30.54
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2. — Qr«ph •ABUA! prtetplutloa at

in 1041. Tho wet be a son usually begins in lute November ami
ends in April, Rainfall at Moscow and Bolivar (fig. 1) in ilm outcrop
or recharge area of the principal aquifers, id slightly greater than
thut in the Memphis areu.

The Memphis area (Jig. 1) consists mostly of a gently rolling up-
land ranging in elevation from about 400 feet in the eastern part of
Shclby County to about 200 feet on the alluvial plain of the Mississippi
Kiver. The maximum topographic relief is about 200 feet, but the
local relief of individual topographic features seldom exceeds 40 feet.
Tho upland areu is terminated by u blutf 60 to 150 feet high along the
eastern margin of tho a l luv ia ] plain of I lie Mississippi Kiver. This
virtually Hut plain, which is approximately 210 feet ubove sea level, id
about 3 miles wido along tho east side of the Mississippi Kiver except
in (ho vicinity of Memphis; ut Memphis the river flows along the base
of the blutf.

Tho principal streams that drain the Memphis area are the Wolf
and Loosuhutchie Rivers and Nonconnah Creek, all of which flow
north-northwestward and discharge into the Mississippi Kiver. These
streams have wide flood plains that are generally adequate to accom-
modate flood waters during the rainy reason. Some suctions of tlie
channels of these and smaller tributaries have been artificially deep-
ened for rnoro effective drainage of tho lowland areas. In tho past
all three major streams have flowed throughout the year; however,
in m-ent years Nonconnuh Creek was dry in its lower reach for short
|H'iioJs during the dry season from July to October.

Mniiphis is a large industrial center; the principal industries pro-
dim-, Icinlwood lumber and codon and associated products. The
Memphis Chamber of Commerce n-porli'd 7<i.r> industries in Memphis
( l!i;»K-M))( J'JO of which have their own water-supply xvclls. More
dun h;i lf the total ground -waler pumpagi.' from the area is from these
wi-lls.
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Tho 19GO U.S. Census shows that tho population of Memphis and
Slielby County has approximately doubled since 193U. Tho successive
a;nsus figures urn ua follows:

Population of Itcmphit and Hh titty County, Ten*,

806,482
Year UemfkU
1U3U ____._._.___.__ —— ___ — —— —— _____— 253,143
11MO ___—— _--__„—.— -____.__ ._——__._ 202. W2
1950 „___________________________ 3W.012 4a2.8fl3
1000 ______________________._____ 4»7,024 027. Oil*

PREVIOUS IHV£8TXOAT10NS

The earliest reports describing the geology and the ground-water
resources of the Memphis urea were by Salford (1SUI), 18DO) and Gleam
(11MX)). Wells (1931) described the artesian water supply of Memphis
and, in a subsequent report, (1933), tho ground-water resources of
West Tennessee, including a more detailed discussion of ground-water
conditions in tho Memphis area. Since the beginning of tho coopera-
tive program in liMO, progress reports have been published by Kuz-
mann (1944), Schneider and Gushing (1948), and Criner and Arm-
strong (1958).

Regional and local studies relating to tho geology of tho Memphis
area were made by Fisk (1944), Caplan (1954), Steams and Arm-
strong (1955), and Stearns (1957).

Records of water levels from 193G through 1955 have been re-
ported by the U.S. Geological Survey (issued annually). Earlier
measurements were reported by Wells (1931,1933).

The assistance ur.d cooperation of many city and county officials,
industry representatives, drilling contractors, and well owners were
helpful in the collection of data for this rv|>ort. Mr. ,F. J. Davit),
Director, Water Division, and Messrs. A. J. Kumlcy and Hugh Mills,
Memphis Light, Gas, and Water Division, provided essential well
and wuter-use data from tho city records and assisted greatly in the
investigation. Mr. E. C. Ilundorf and Air. W. M. Cruddock, of the
Nfemphis and Shelby County Health Department have, through their
interest in the Memphis area water supply, contributed substantially
to the study. Drilling contractors, industries, and individual well
owners also were especially helpful in providing well data, permitting
use of wells for geophysical and hydraulic tests, and furnishing in-
formation on water use in tho urea.
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Figure 3 illustrates the standard system for numbering wells in this
re|>ort. Each \vellnumberconaist8ofofthroeunit8: (1) un abbrevia-
t ion of the name of the county in which the well ia located; (2) a
letter designating the T^-minuto topographic quadrangle, or 7y2-
minute quad runt, of a 15-minute quadrangle, in which the well is
located; und (3) u number generally indicating the numerical order
in whicli the wells were inventoried.

The index map (H«j. 3) shows the 15-miaute topographic quad-
rangles of the U.S. Army Corps of Engineers that include Shelhy
County and adjacent areas described in this report. The example,
well ijh: P-7G, is in Shelby County, in the northwest quadrant (7'/£-
minute quadrangle designated "P") of the Hurtled 15-minuto
quadrangle and is identified as well 76 in the numerical sequence.

).
1 ttOHN 1AM
J lUKMAftUU (IV44I
4 bTllAIIA (1V4H) NIV-
& »Ufctu«lO« (1*11)
6 WMfniS (19*1)

lOPOCWAPHlC QUADRANGLES
il*M) Nil. ? UAHUfU (IMtl)
N'i H COUHRVlUt <l»«8) *'

NV, « HRICHO <
10 Mil UNG IO«
11.
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In thia report the county designation "Sh" io omitted in figures.
Well numbers in adjoining counties in Tennessee are proceeded by the
county abbreviation. Wells in adjoining States are not numbered.

At Memphis, the Memphis Light, Gas, and Water Division many
years ago established their own well-numbering system. According
to thia plan, blocks of numbers were assigned for the city'a five existing
well iieldfl (pi. 1) and other blocks of numbers were reserved for
future well fields. The block assignments are as follows:

1-40___ Parkway Field
WHW-__. Shealian Field

100-J4U__. Alien Field
160-llM)__. MUcelUneoua wellu at

HCO tiered l o c a t i o n *
(uUauduued)

Listed below are city-owned wells in use as of January 19C2 and
those that have been withdrawn from use. Well numbers followed by
the letters "A," "B," and so on, indicate first, second, and so on,
replacement wells for those withdrawn from use. For convenient
reference, the wells owned by thu Memphis Light, Gas, and Water
Division are listed below, together with the corresponding numbers
assigned by the U.S. Geological Survey.

200-241)__. UeCord Field
250-2UO__. (Notaulfued)
300-340-.— llickory 11111 (Lighter-

man) Field

at.
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GENERAL GEOLOGY OF THE AQUIFER SYSTEMS

The Memphis area Is in the northern part of the East Gulf Coastal
riain, near (he axis of tlio Mississippi embayment structural trough
(tig. 1). About 3,000 feet of unconsolidated clay, silt, sand, and
grarei has been deposited in this area, and these sediments provide
a rrrord of the several invasions nnd recessions of the sea and the in-
tervening- periods of erosion that have occurred since (he beginning of
Cretaceous time. This wedgu-sltaped sequence of deposits thickens
southward toward the Gulf of Mexico and westward toward the
Mississippi Kiver.

.Stearns and Armstrong (1055, p. C-7) and Stearns (1957, p. 108-1-
](»«5) described (he depoaitionul environmental relations and defined
ll.no sedimentary rock types that best illustrate these relations in
liit: northern part of the Mississippi embayment. These tyjH's arc
d<v* riU-d briefly as follows:
{fatct'-beaf/i clay and Aay£>-Hark-beiich beds consist of light-

iiilori'd rliiy, lignite, nnd diucoiitinuouu bwl* of Hand, Th« clay boda,
in umtraat with lliose of a moru marine environment, are cliaracter-

IIYDKOLOGY, AQUlFtll SYSTKUS, MKMl'llliJ AHEA, TfcNN. Ol)

i/,ed by the presence of leaf imprints and the general absence of
glauconite. These cluy and sand deposits are- of limited areul extent
and therefore cannot be traced easily in (lie subsurface, even by means
of geophysical logs of closely spaced wells. The irregularly inter-
bedded sediments in the upper part of tho Claibome Group (table 1)
are typical of the bnck-beach jeposits.
<S'hallow-water ncar^ahvreitana^-Well-sorted sand inUsrbedded with

gluucomtic and fossiliferoua clay is characteristic of the sh*llow-water
near-shore deposits. The sand is a really exlensive) in contrast with
the back-beach deposits. Where sand beds grade laterally or ver-
tically into back-l>euch beds, they contain lignite and wood fragments;
where (hey grade in(o deeper-water clay beds, (hey contain glauconite.
The sandy middle unit ("1,400-foot" sand) of the Wilcox Group
(table 1) in tho Memphis urea is typical of tho shallow-water near-
shore deposits^

The deeper water clay and shale ispeeper water clay and
medium gray to dark gray and contains marine fossils, calcareous
beds, and glauconite. These beds are thick and art-ally extensive and
therefore arc easily recognized and traced in the subsurface by means
of drillers' logs and geophysical logs of wells. In the Memphis
area, typical dejx>sits of (his category are tho marine facies of the
Jackson(?) Formation and (ho upper clay unit of the Wilcox Group.

DESCRIPTION Or THE GEOLOGIC UNITS

The Memphis area is underlain by about 3,000 feut, of clay, silt,
sand, and gravel ranging in age from Cretaceous through Recent.
These sediments were deposited on the limestone rocks of Paleozoic age
that form the bedrock floor of the Mississippi embayment By no line-
This report deals primarily with the geology related to the two prin-
cipal aquifers in the Memphis area, and for this reason only the strati-
graphic units of Eocene and younger age are discussed in detail.
These units (table 1) include the major aquifers, the "1,400-foot"
sand of the Wilcox Group, and the "500-foot" sund of the Claibome
Group (Ka/nmnn, lO-l^^p. 2). ./

\ WILCOX GllOOP I
————k———————————————k

On the basis of drillers* logs and geophysical logs of wells in (ho
Memphis area, the Wilcox Group is divided into a lower clay unit,
a middle sand unit (**J,iOO-foot" sand), and an upj>or clay unit
(Criner and Armstrong, 1!)58, p.3).

The lower untt^of (lie Wilcox Group consists of gray to greenish-
gray lignitic clny which grades upwurd into silt and
sand deposits. Tho percentage of .sumI inerrasej upward in \\\\A un i t ,
perhaps representing a t rans i t iona l phase ln* i \v i - i»n *!.» .-.•-: »»
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treek Clay and the predominately sandy middle uni t of tho Wilcox.
Tim clay unit ranges in thickness from 1DO feel in test well Fu: W-l
about 30 miles northuast of Memphis near liraden, Fuyello County,
to iiM) feet in well Sh: U-l^, 3.5 miles south of Alillmgtuii, Shelhy
County (pi. 1).___

IB sand u'hTtfrcferred to as the "1,400-foot" sand by Criner
pT3), consists mostly uf unconsoliduted well-

sorted h'ne- to medium-grained sand. Logs of u few wells in the
Memphis areu show thin interbedded lenses of clay, but thaw beds
probably arenotureally extensive. Tho sand ranges in thickness from
150 feet in test well Fa: W-l near Brudrn, Fayette County, to iMO
fw;t in well Sh: LM2, 3.5 miles south of Millington, Shelby County
(pi, 1). Tho thickness increases westward to 300 feet in an oil-te^t
well 7 miles west of West Memphis, Ark.

^_ the Wilcox Group in thu Memphis urea consists
of dark-gray or brown jignitic clay containing lorul louses of
and sandy clay from 1 to 50 feet thick. of fine
sand cemented with iron oxide form "rock" layers a few inches (hick
in many parts of the unit. The upper clay of thu AVilcox grades
upward to u sandy clay; however, thje_c^mj^i£t^yjllu^

rlistim-l, a^ is indic;>te«| by
(pi. 1) of wells in thu area. The thickness of the up|»er clay section
varies greatly, nuigitig from iiOO to 31)5 feet in the Sheuhan well JieJJ
in tho south-central [mrt of Shelby County.

GROUP

The Claiborne Group in the Memphis area is represented by the
"600-foot" sand, which had been divided into lower and upper parts
by Criner and Armstrong (1958, p. 7-8). This subdivision was based
on tho different lithologies of the two parts und on their separation
in much of tho areu by clay beds as much as 150 feet thick. Electrical
logs and drillers' logs of wells show that (he lower part of the
CUtborne varies greatly in thickness and contains u greater number
of clay beds that are thicker and more extensive than those in (he
upper part. Even the thickest of the clay beds, however, are not
continuous, so that no particular bed can l>e considered as a hydrologic
boundary between distinctive lower and upper parts. In this rejHH t,
therefore, the "600-foot11 sand is considered as a single hydrologic
unit. Generally the Claiborno Group is characterized by a greater
proportion of clay in the lower pnrf. and ty a gradation in sum! par-
ticle size from fine to medium grained in (he lower part to medium
to coarse grained in the upper part. The thickest and moat t-Mrnsive
clay bed underlies tho central part of the Memphis urea und is in the
lower part of the Claiborne Group.
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Tho thickness of tho Claiborne Group ranges from 500 foot in
ir.-a well Fa: \V-1 near Jiruden, Fayetic County, to 800 feet in well
;Sh: J-10-1 in the southern part of the city of Memphis (pi. 1). The
lop of the "600-foot" sand was indicated in geophysical logs of wells
a* die lei'e-1 at which tho sediments change from predominant ly sand
(o |> i tHlominan l ly clay or silt. The contacts were picked to define a
h^drologic uni t (**500-foot" sand regardless of geologic age. For
I h i r ? rcabon the upper part of I lie uuitMfihown on plate 1 may include
MJIMU mainly beds belonging to the overlying Jackson (?) Formation.f—— —.——*

FORMATION

The Jackson (?) Formation overlies and confines (ho "500-foot"
saiitl. Kocully (he two unitd interfinger with one another, and the
contact between them represents a hydro logic boundary rather than
a precisestratigraphic horizon (pi. 1).

The Jackson( if) Formation is composed of dark-gray to giccnish-
*o";l)'i dark-bine, or dark-brown clay, Jt is generally carbonaceous

.nnl contain:) very h'no quar tz sand along bedding planer. The for-
mal ion is absent in southeastern Shelby County but is as much us 330
fi-ft ih ick in the Parkway well field.

Kisk (1014, fig. 07, p. O'J) distinguished a lower marine and an upper
immnarine facies in the Juckson(t) Formation. The marine fucies
closely follows the present course of the Mississippi River and extends
northward at least 25 miles to Lauderdalu County; there an exposure
contains glauconite, foruminifera, shark teeth, and bones of se& ani-
mals. Fossil plants and leaves are abundant, and seams of lignite as
much us 10 feet thick are common in the nonmarine facies.

TKltOACB DEPOSITS AND AUDVICM

The terrace dt-polii (s ranges front a lew feet toabout 100 feet in thick-
ness and are composed mostly of coarse-grained quartz sand and fine-
grained iron-stained quartz and chrrt gruvel. Thin lenses of silty
<* hcr-coloml clay ure common in the lower part. The bottom 3 incites
lo I feet of sand and gravel generally is cemented with limonite. Al-
fhough the contact with tlw Jackson(?) Formation represents an
rrnsionul surface, t l i in lenses of reworked Jackaon(T) clay and sand
form a t rans i t iona l zone at the base of the tcrruco dc[>osits in many
places; geophysical logs show a gradation from one unit to the other.

The h-rruee deposits occur as an irregular belt parallel to the Mis-
H.viippi River und also occur along the larger streams in the area.
Tin: deposits t h i n gradually eastward and are absent in many places
as :i i f b i i l l of erosion or nondcposition.

Two terraces were recognized by Glcnn (1000, p. 41-44), who desig-
n ; i i i d I he l i ightT as Pliocene und the lower »a Pleistocene. Fiak

I
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(1IH4, p. 6ii) considered them both to bo of Pleistocene ago. Because
geophysical logs show no consistent (x>rrolation points, by means of
which the terrace depoyits can bo divided in the subsurface, they are
considered as a single uni t in this report.

The a l luv ium ranges from 0 to 1200 feet in thickness and is composed
of sund, clay, silt, and gravel. It is confined to narrow strips aJong
the principal streams and in most places is subject to flooding" and
reworking. The coarsest material is generally near the present stream
channels, and the finest is near the featheredgesof thedepoaita.

The alluvium is lithologically similar to the underlying terrace
deposits, and the contact cannot be determined from geophysical logs.
However, samples of the alluvium locally contain carbonaceous ma-
terial and decaying vegetation which aid in distinguishing between(lie two units.

GEOLOGIC STB0CTUB.K

The Memphis area is near the axis of the Mississippi embayment
syncline, which plunges southward at a rate of about 10 feet per mile
in the vicinity of Memphis. The syncline began to form in Late Cre-
Iftceous time (Fisk, 1044, p. 8, 64; and Caplan, 19M, p. 5) as a result
of regional subsidence centered along the present coast of the Gulf
of Mexico. The axis of the structural trough approximately follows
the present course of the Mississippi River.

As the region subsided, fault ing of the tmconsoliduted sediments und
the underlying Paleozoic rocks occurred, forming a rectangular pat-
tern of faults and fractures trending northeast and northwest (Fisk,
l!M4,p. 04, 60). One of the major faults in this system, the Big-Creek
fault (Fisk, 1944, p. 66), trends northeast from near West Helena,
Ark., nlong the western edge of the Memphis area to Reel foot Lake
near tho Tennessee-Kentucky border; at Keel foot Lake it appears to
bo related to tho New Madrid (Missouri) fault system. This faul t is
of particular significance because it apparently restricts the movement
of ground water from the west into the Memphis area. "-^

A major fault iacuggeaUd by «n abrupt bend in the Mississippi River
near the mouth of Noncanoah Creek and by electrical logs of wells
tha t indicate ns much *3 50 feet of displacement of geologic un i t s in
the Hickory Hill well field in tho .south-cent™! part of the area. If
such a fault exists, it has so fur hud l i t t l e effect on the movement of
water in the "500-foot" sand. .

HVDROLOGV OF THE AQUIFER SYSTEMS
GEOLOGIC CONTROL OF GROUND WATKB IN THB KKMPUJS ABKA

The size, shape, and degree of interconnection of (he oj>cn spaces
between rock particles control tho amount nf wni«- » i • - * ----- '
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cd, stored, and eventually discharged to wells or by natural sub-
bin-face- ground-water movement. In the Memphis area nil ground
water is obtained from unconsolidated deposits of sand and gravel.

Deposits of rounded well-sorted rock particles are the most perme-
able water-bearing materials because ground water can move freely
through them toward pumping wells and into the uquifer in its
recharge area. Mechanic*! analyses of Band Samples from the "500-
ftiot" and ul,400-foot" sands in the Memphis area show tlte sund par-
ticles to be well sorted but angular to subingular in shape. Although
compaction and cementation affect tha water-bearing proj>erties of
sand aquifers, these processes are of minor significance in the Memphis
area, where cemented beds are rare and are seldom more than 1 foot
thick. Faulting may also affect the ground-water conditions in an
area by displacement of strata or by formation of a semi-imi>ermeable
barrier along the faulted zone. In the Memphis area the only struc-
tural deformation believed to affect ground-water movement is the
previously described JJig Creek fault, which restricts the inflow of
ground water from the \\est. Relative positions of aquifers and
confining clay beds also ailed ground-water conditions in the Memphis
urea. In the outcrop area of the "500-foot" and "1,400-foot" sands
ta^t of Shelby County, water-table conditions exist. West of the
outcrop, or recharge, area, however, confining beds of clay overlie the
aquifers, and the water is under artesian pressure. As the water
moves downdip in the westward dipping aquifers, the pressure sur-
face becomes progressively higher above the confining clay beds which
overlie the aquifers.

TtXTUUK Or AQUIKKB MATKBIALti

More than 400 sand samples collected from many drilled wells in the
Memphis area were analyzed to determine the distribution of particle
size and the degree of sorting. These analyses give an indication of
the hydraulic characteristics of the rocks because the size and sorting
of I l i u sand grains determine, to a great degree, the permeability and
porosity. Coarse-grained sediments are less porous than fine-grained
sediments; but because the pores are larger in the coarse-grained
sediments, they are more permeable and will allow water to move
through them more readily. Poorly sorted sediments are both less
ponms n ml less permeable than well-sorted sediments.

Comparison of ono sample with another can best be made by
comparing their res|>cctive sorting coefficients. Tho sorting coefficient
is def ined us the square root of the 25 perccntJle divided by the 75
pcrvrnii lo (Trask, 1932, p. 72). A value of 1 (unity) represents
I ho highest possible degree of sorting. A ftorting coefficient smaller
i l i : i n i.'.r» indicates a wcll-sorlcd sample; 3, a normal sample; and 4.5 or
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higher, a poorly sorted sample. Sorting coefficients of samples from
both the "500-foot" and "1,400-foot" sands (fig. 4) range from l.l
to 1.3, The steepness of the curves (fig. 4), also shows that- the sand
is well sorted.

The size-distribution curves also show that the grain aue of material
from the "1,400-foot" sand is tine to medium and that the grain size of
material from the upper part of the "500-foot" sand is medium to
coarse. Analyses of samples from the lower part of the "600-foot"
sund are not shown in figure 4, but the particle-size distribution in the
lower pail ia known to be similar to that in the "1,400-foot" sand.

In summary, particle-size distribution and sorting coefficient of
aquifer materials are a measure of the- aquifer's capability to trans-
mit water to wells and there fore are useful in determining the best zone
in the aquifer to be screened in a well and the type and opening size of
screen to be used.

HFPECTS 07 QKOUNr>WATEE WITHDRAWAL

Tho most conspicuous blFcct of withdrawal of water from an aquifer
is the decline of water level that causes u cono of depression to form in
tho water surface surrounding the point of withdrawal. Tho size of

Sin. IN yiUIUf I IKS
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I lio cono of depression formed by pumping a well or group of wells
tl upetuis on the rate and amount of withdrawal and the hydraulic
characteristics of the aquifer. Near the edge of the coue, the wuter-
Jov'cj depression or drawdown is small and, in effect, immeasurable be-
en MSB it is Jess titan fluctuations caused by atmospheric-pressure
changes uJid other influences. The theoretical distance to the edge of
fho cone of depression fora typicaJ well field iji the "500-foot" sand in
tlio Memphis urea, pumping at an average rate of 10 mgd (million gal-
lons j>er day) is about 5 miles from the center of withdrawal.

Increases in the annual rate of withdrawal have accelerated the
lowering- of the piezometric surface in the *n tiro Memphis urea so that
tlio hydraulic gradient (slope of the water or pressure surface) is
continually steeping. Consequently, larger amounts of water are
transmitted into the area to supply the increased withdrawal. Figure
5 shows the Memphis municipal pumpage since 1898, und figure G
shows the total municipal and industrial puwpage from the "500-foot"
and the "1,-JOO-foot" sands and the resulting water-level declines in
[ho Memphis area from 1035 through 1DGO. As the rate of with-
drawal increases, the regional cone of depression is expanded and

Under natural conditions, water was discharged from the "500-foot"
and "1,-JOO-foot" sands by subsurface flow to the west, thence south-
ward along the axis of the embayment. Beginning with the first well
drillod into the "500-foot" sand in 188G (Lundie, J808, p. S-ti), pump-
ing has constantly increased, causing ground water to move into the
enlarging cone of depression, thus eventually causing natural dis-
charge as subsurface flow to stop.

THE "5OO-FOOT" SAJrfD AQUISJiLa

1XEAJNKATION

Tlio "500-foot" sand in the Memphis area is delineated as a hytlro-
logic unit although it includes all the deposits of the Cluiborne Group.
Geophysical logs of wells were used to identify the top and bottom of
(lio aquifer as limited by the overlying and underlying confining clay.
Most of the logs show distinct differences between the aquifer and (ho
confining clay beds; however sorno show gradational changes from
|>iciloininantly clay to predominantly sand beds. In the absence of a
distinct and abrupt sand clay contact, the boundary is selected arbi-
t rar i ly iit t l io middle of l l io transition zone in order to determine the

ju ihicknoss of the aquifer. l)clincu(ed on this basis, (.he aquifer
<i may include sonio sundy beds of the lower part of (ho Jack.son( ?)
i m. i f ion. Ju bomu purlu of (he nreu (he Jackson (V) is not
I l l i t ^ *'5OO-f(K>t" Sll l lf l is o v t - r l n i n ( l i n - r i l - - ' '
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d.— KcUlloo l>«iwe*u total pumpdtf* from the "OUO-foot" tod "1.400 foot"
*oJ w*Ur Krrl decline* la tb« UeBpbl* are*. 1035-OO. '

•«ad«

of course sand and gravel. These deposits are hydrologically
cted with the "500-foot" sand in such ma* but ar« not con-

sidered a part of tho aquifer.
Plates 2 and 3 show the elevation und configuration of the (op and

hoiiom, n-s] actively, of the "500- foot" sand in the Memphis urea.
These maps und the geologic section (pi. 1) show thut the "500-foot"
sand ranges from 500 to 800 feet in thickness, averaging about 700 feet
1 hick, und clijK* toward (he northwest at u rule of about 13 feet |>er mile.
Tho volume of the tujuifcr, calculated from the contour maps, is about
•_':• t r i l l ion (-jXlU11) cubic feet in the 1,300 square mile urea shown
in I'l.tU-sL* and 3.

WATKH

DECLINE CAUSED BY

firomnl-u'ulcr withdrawal from (lie "500-foot" sund for municipal
.HM| imluM n;il nso in (ho Muiitphi-S area has increase] from about U8
in£*l in }'J'M*t i ho h'rst year fur which records arc available, (o about 135
Higtl in 11)00. This tvithdruuMl, which averages about 100 mgd for the
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period, has fonntxl u major cone of depression under the city of Mem-
phis, where moU. of the pumping IB concentrated, and haa formed
smaller aujierimposed cones under the 1'arkxvuy, Alien, und Sl*»**JiflJi
w«Jl fields (pi. 4). Tho regional relation between ground-water with-
drawal und wuter-level decline in the "500-foot" sund is best illustrated
by thehydrogruphof well Sh: I'-70 (fig. 7). This well is in the, center
of the major or regional cone of depression and is approximately
equidistant from the smaller superimj>oscd cones of depreeaion caused
by pumping in tho Parkway, Alien, and Sheahan well fialdi During
1935-GO an average ruto of withdrawal of about 100 mgd resulted in u
water-level decline of about 50 feet in well ;Sh: P-7C, or about one-half
foot decline for each million gallons punij>od per day. Figure 8 shows
progressively smaller declines in well Sh:O-l, 8 miles north of the
center of pumping, and in well Sh:Q-l, 10 milee east of the center
of pumping. Figure 9 shows still smaller declines in wells Sh : U-2,
15 miles north, und Fa: YV-2 (Fuyelta County), 30 miles northeast of
the center of heavy pumping.

The rate of water-level decline has increased since the early 1050*s,
at which time the rate of pumping increased to an uvunigu of about
120 mgd (1950-GO) compared with un average of about 90 mgd for
the preceding period (1935-59). The maximum decline for the period
1950-CO is about 47 feet in tho Alien well field (pi. 5), which was
placed in operation in early 1953. About 75 percent of this tic* hue
occurred in the h'rst year of operation of this /icld. Smaller declines
o<xurred in the Parkway and Shenhan well JieJds (pi. .r>) during this
period because these h'clds have been in u|>crulion since li>:M and 1931,
respectively (h'g. 5), and the rates of decline in each have decreased
as their cones of depression have i• \panded and established a stable
hydraulic grudiont. The 24-foot decline in the McCord well h'eld oc-
curred after early 1958, when (ho Held began operation. As in the
Alien well field, tho rate of decline in (lie curly years of operation is
greater than that in subsequent years, provided iho rate of ground-
water withdrawal remains the same.

Prior to 11)58, when the McCord well field began operation, water
levels in the h'eld declined slowly ami steadily (fig. 10) as u result of
overall pumpage in tho Memphis urea. In 1958, the waler level in an
observation well near the McCord well field (fig. 10) declined about
18 feet for an average pumping rule of li'.5 mgd. Thus the relation
between the water-level decline in this observation well und the pump-
Age of the well field was about, J.5 feet for each 1 mgd pumped. This
next pronounced chungo in the ralu of pumping occurred during l i n t
summer of I960 when, between June and Augiibt, (he pumping rule
decreased from ubout 11.5 to 7,5 mgil. The wafer level in wella near
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I'lCLHti B.— DcUldti u/ Wtttr level la tb« "*K>0 fool" Mod, 15 md SO ftille* from the cftlli-r
of cuiic«u(r4lKd i<iiiai*liiff In lit* UrmpbU area.

the well field rose about 4 feet Normally during this part of the year,
the water level declines about 2 foot. Therefore, the effective recovery
resulting from the pumpage- reduction was about 0 feet. This again
indicates a ratio between water-level rise or decline in the selected
observation wells und pumpage of about 1.5 feet for each 1 mgd change
in rate of pumping. Similiur determinations for the Alien (fig. 11)
and Sheahun (fig. 12) well fields indicate ratios of 1.1 to 1 and 1.5 to 1
(feet of decline or rise to each million gallons per day increase or
decrease in pumping) for these h'clds, respectively. The production
ratio for the Alien well field is less because pumping has not con-
tinued long enough for tho piczometric surface to stabilize in this
newer well field. The production ratio for all well lie Ms in the urea
should increase us water levels decline toward more stable pumping
levels.

Tho distribution of production wells in the Parkway well licld with
resect to observation wells make it impossible to show a consistent
relationship between the water level and the pumpage in this well field
(fig. 13). The fluctuations resulting from seasonal and intermittent
pumping arc the only discernible parts of water-level changes. Kiguro
l.'l shows that a reduction of pumpage dur ing 1S)-J5—il* did not cause a
rise of water level in observation well Sh: O-153. This well is in the

part of the well field where the pumping rate was increased to
the reduction in pumping in the western purl of the well f ie ld .

However, records of shorl-lcrm observation wells indicate t l i ; i t (hu
i x lu l i u t i between water level und pumping di f fers l i t l l u from that uf
t l i o oi l ier well lield.H or of f l i e e n t i l e Mrmi ' l i i . s i i iva .
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11, — Th« r*laU0Q puinplajc tad water ICTC! ("000-foot" und) In tk« Alien
well Acid. UcwpbU, Teas,

Tlie hydrographs from observation wells equipped with recording
gages generally show that those wells within or near the urea of great-
est withdrawal have their lowest water level in August each year, re-
flecting the highest monthly rate of withdrawal. Figures 7-9 show
the declining trend of water level in the "500-foot" sand at various
distances from the center of pumping as well as the annual low water
level. The lowest annual water level occurs progressively later in
observation wells that are farther from the center of pumping. The
greater the distance, the greater the lug in the time of urnvul of the
effect of pumping. The lowest unnuu l wuter level in observation well
Ku:W-2 (lig. U), which is 30 miles from the theoretical center of
pumping, occurs in luie December or early January, or about 4 months
after the unnuul low water level in Memphis. The elfect of cyclical
pumping in the Memphis urra, where the pumping is greater in sum-
mer than winter, is a wuvelike motion of alternate low and high water
liiivls traveling outwanl at a decreasing rate- from Urn center of pump-
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bination of several factors including (ho degree of confinement, elas-
ticity, and traiismissibility of the aquifer. This effect should be con-
sidered when proposing locutions of future well fields so that advan-
tage can bo made of the time lug of arrival of low water level. In a
practical example, a typical well field ubout ~20 miles from Memphis
would be pumping at its lowest seasonal rate ut a time when wuter
levels are lowest and pumping most wuter ut (he time when wuter levels
ure highest.

Hydrographs of observation wells in the "500-foot" sand (h'gs, 7-9)
indicate that the annual decline of the piezometric surface CAD be
reasonably estimated for given rates of pumping. These figures show
the fluctuations and general decline of water level in (he Memphis
area neur the center of pumping (lig. 7), about 8 and 10 miles from
the center of pumping (lig. 8), and 1ft ami .'10 miles from the center
of pumping (h'g, 9). The theoretical miter of pumping in the area
is about the location of observation well Sli: P-7G (pis. 4 ,0) . Figuro
0 shows that (ho seasonal fluctuation of witter level in well Ka : AV-2
about 30 miles northeast of Memphis in Fayetle County is nearly 1 foot.
The overall water-level trend is a declining one, although there ure
short periods of a rising water level caused by reductions in pumping
rate, recharge to the aquifer, or both. This observation-well record
reflects the regional water-level fluctuations and is less affected by small
changes in pumping in Memphis. The seasonal range of water-level
fluctuation in well Sh: U-2 in Memphis (n'g. 1>) has been about 3.5 feet
except in 1957, a year of record-high rainfall . The record of this well
also indicates the regional water-level trend, but tlte effect of changes
in pumping in Memphis is more pronounced in this record than in
thatof well Fa: W-2.

FLUCTUATION

cause* wat*i>V»fi fluctuations in wells by rechargin
Unwtfl llw overlyi

tWn dr mfainfef^nct, to ft mm*r «U*t,
The effect of recharge to the aquifer caused by unusually high precipi-
tation is illustrated in the hydrograph of well Fa : W-2 for 1957 (lig.
9). The water level in this well under normal conditions of ra infa l l
and pumping in the Memphis area would have declined about 0.3
foot in 1957. Instead, the Water level rose ubout 0.8 foot, an elfeotive
change of I.I feet. Past records indicate thut a reduction of pumpugt)
of 10-20 mgd in Memphis would have been required to cause a 1.1-foot
change in water level in this observation well. The annual average
daily pumpage in 1957 was only ubout 1 mgd less than in (he previous
year. Therefore, the rise of wuter level in 11)57 was largely due to re-
charge from heavy rainfall in the outcrop area of the "500-foot" aund.
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Loading of an aquifer, as by passing railroad trains and by rainfall,
may also cause water-level fluctuations; but for a specific load die net
water-level change is zero, and no rising or declining trend results.
Generally, the water level rises as a load is applied then decreases
rapidly even though the load may remain. Wells (1931, p. 25) be-
lieved that the Mississippi River added water to the "500-foot" sand,
because a series of water-level measurments in wells along the river
were higher when the river wta high. DftU collected by Kazmann
(oral communication, 1954), however, indicated that loading of the
aquifer by the weight of rapidly rifling water in the river caused the
water level also to rise in certain wells. In agreement with Kazmann's
conclusion, it is doubtful that the river would have furnished water to
the aquifer even if there had been a hydraulic connection between the
river and the aquifer, because at that time (1931) the water level in
the aquifer was about as high as the level of the river.

Atmospheric-pressure fluctuations may cause as much as a foot of
change in water-level, depending partly on the rapidity of the change
in pressure. These are basically daily-cycle fluctuations and are con-
sidered only during strict aquifer performance testa when water-level
measurements are corrected for barometric effect. Within a short
time the pressure-influenced water level regains ita original level, often
with the assistance of a reverse change in atmospheric pressure. The
net change in water level resulting from atmospheric pressure change
is zero over a period of time, generally 1 day.

UYDRAULIC CIIAJtACTKBISTICS

The amount, of water tJiut can be pumped from an aquifer peren-
nially depends primarily on the capacity of the aquifer to transmit
water from areas of recharge to areas of discharge, the amount of
water available for recharge, and tho amount of water in storage in
(ho aquifer. To estimate the amount of water that can bo pumj>ed
perennially with proper accuracy, the hydraulic characteristics of the
aquifer must be known. Aquifer performance or pumping tests are
tho most economical method of determining the hydraulic charac-
teristics. These characteristics are i>ermeability (/*), tronsmissibility
(71) , and storage (S). These and other terms used to describe the
hyilrologic properties of rocks were defined by Meinzer (192,'J),
\Venzel (191'J),and Ferrisand others (1962).

1'limping test 3 consist of observing the rate of drawdown in observa-
I inn wells for a given uniform rate of pumping in a neurby well or of
oloiTving the rule of water level recovery in tt pumped well, or ob-
M;rv;ilion welly, after pumping blops. Pumping-tcst duta were unu-
ly/.rd l»y standard methods, and the results were approximately tho
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same as the values of the hydraulic characteristics. For this reason
the less laborious semilog-plot method is used in this report.

Figure 14 shows a semilog plot and sample analysis of pumping-teat

I1UE SiMCC PUMfMG STARTED (ij. IN

Fiuuu 14, — ti*ui|>lv computations of (r«D*uilMll>IHty MUJ
foot"

f M K v ctKfflUeuU fur
<UU.
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data from wells in the "500-foot" sand. The figure also shows the
procedure for computing the hydraulic characteristics of the aquifer.

The numerical values of hydraulic characteristics determined by
pumping tests reflect the effects of all material within the zone of in-
fluence of pumping in the aquifer. This zone extends horizontally
to the perimeter of the cone of depression of the pumping well. Its
vertical influence may not extend to the bottom of the aquifer because
of the anisotropy of the formation and partial penetration of the wells.
As a result, a single pumping test provides hydraulic constants de-
termined by the part of the aquifer affected during the test. These
values are adequate for predicting aqui fer response for that particular
affected area under conditions generally the same as those prevailing
during the period of the test. The values of the hydraulic character-
istics of the total volume of tho aquifer were determined by averaging
the results of all tests and adjusting them for partial penetration of
wells and other factors.

The wells that were used in all tests of tho "500-foot," sand in the
Memphis area are less than 500 fc^L deep and penetrate from 0 to
16 percent of the total thickness of thu aqu i fe r . Local clay louses arc
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pn'M-nl in ;tUovti und (or) Iwlow I he screens of some wells. The wells
range in diameter from 4 to 2U inches; well screens range in d iameter
from 3 10 12 inches and in length from 10 to 120 feet.

Specific capacity of wells ranges from 10 to 100 gpm per foot of
drawdown. The coefficient of transmissibility determined by analytic
of data from these Usts ranged from 100,000 to 410,000 gpd per ft,
and the coefficient of storage from IX 10"* to JiXlO"*. The average
adjusted coefficients of the "500-foot" sand for the total thickness of
the aquifer throughout the entire area are about 400,000 gpd |>er ft
and 3X 10'' for T flnd£, respectively. Average values are used in this
report to make quuntit ive determinations, and these values \ \ i l l be
adequate for fu ture determinations where artesian conditions prevail.

RKCUAJiam AND MOVMMBNT

Recharge to the u500-foot" snnd aquifer generally occurs in the
areas where it lies at or near the land surface. Percolation of ra infa l l
dingi ly through the sandy .-oil in the outcrop urea and uuepugu from
M reams recharge the aquifer where it crop* out in the rolling hi l j t j
30-00 miles east of Memphis. The annual precipitation at Moscow
and Bolivar, Tenn., in the recharge urea, is slightly greater t han at
Memphis (lig. 2), and r a in f a l l is fa i r ly well distributed throughout
the year.

In addition to recharge in (he outcrop area, the "500-foot" sane
locally receives some water from the overlying terrace deposits wher
ever the clay bed that generally underlies tl*« t^rr^e deposits jfj
or thin and where, streams have cut deeply into tl^cj^v |p^E''N'

4tri(ytk ftf dbttorwa
*f 4tf)4.b*a beenlow flow in its tarfr i«Mfc during part of th«

during the Utter. pitt of tfc|4«y iwason iu r*M
in its regimen ]* attribute* U
eand as a
pustfewyttn.

outcrop area andetfeci of pumpiag i* that
areas wbei» IB«|M .̂CMI. ppcur.

Tho rate of water movement depends on the- transmisbibilily of the
a q u i f e r and the hydraulic gradient. In general, the greater (he rate
ol diMcharge, the more rapid the movement of water through the
;u | i n lVr along (hu How path. However, limitations on the maximum
|nrv>iblu ralo of movement are. determined by the aquifer characLcr-
i-i H - S , not Ity I lie rate of discharge.

Tim movement of water in thu Memphis area bo.foru development of
dm ".MiO-foot" s;nul begun wus probably along the dip of the fonna-
1 1 MI i lot-al ly we.-luai'd in f l u ' : i i < - a ami n -g iona l ly > o i i ( l i w a n l down tbo

1 ' • • i- , ,1..,, ,|()1 |,%.(|r.ln.
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lie gradient between Collierville and Memphis was about 5X10~* in
188G. Using this value for the hydraulic gradient and an average
trnnsmisaibility of 4X 10s gpd per ft for the "500-foot" sand aquifer,
about 1 million gallons of water moved across each 1-mile section of the
aquifer each day in 1880. Tho eastern boundary of the- area ifl about
30 miles in length; therefore, the average rate of water entering the
Memphis area in 1880 was about 30 mgd. If we assume that stable
conditions existed at that time, the rate of natural discharge waa equal
to the recharge rate.

,•' Tho present direction of movement of ground water in the l£em-
\J^\phis area is generally toward central Memphis from all directions as

\* shown on plate 4. Water level contours (pi. 4) indicate thai •»£!*
water U derived from t-lio ea£t-0outheast; probably because tranamifi-'
aibility it greater in that part of the area, tlie dip of the "500-foot"
aaiid w toward the north west (figs. 5, 6), and the uaaMst area of re-
charge lies to the southeast. The amount of water moving across die
660-foot contour on plate 4 is about CO mgd. Total inflow is tabulated
in the section on pumping.

Tho amount of water moving into thu area from the west is small,
probably because the Big Creek fault forms a hydraulic boundary re-
stricting inflow. Further increases in pumping in the Memphis area
wil l produce steeper gradients und induce a greater amount of water
to flow toward the centers of pumping.

rr ^The present rate of movement of ground water in the "500-foot"
/'aand in the southeastern part of the area is estimated to be approxi-

mately 70 feet per year toward die west-northwest under a hydraulic
gradient of about 5 feet per mile (yxiO"4) . At die edge of the area
of heavy withdrawal, approximately 3 miles from the present city
limits (pi. 3), the gradient steepens to about 10 feet per mile and the
rute of ground-water movement increases accordingly to about 140
feet per year. In and near the well fields, the velocity of flow is even
greater. In the northeastern part of the area, the hydraulic gradient
is about 3 feet per mile, and the rate of movement about 40 feet per
year.

PUMPING

An average of about 135 mgd was pumped from the "500-foot" sand
in 1960, A little less than half this amount was for municipal u^e,
und a litde more Lhoii half was for industrial use. Pumping records
reporte<J monthly to U.S. Geological Survey indicate that industrial
pumping is nearly constant and that municipal pumping may vary ua
much as 100 percent from summer to winlor. Figure (i allows the
average daily pumping rate for each year since 11)35. Tho effect of
the ureul distr ibution of pumping in shown on t l t o pirzometiic map
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As previously stated, the natural discharge moving out of the Mem-
phis area toward the west and thence southward aJong the axis of the
cmbuymant was about 30 mgd in 1886. Natural discharge probably
ccubod when the water level was lowered to about 200 feet above mean
sea level in central Memphis. The hydraulic gradient created by
pumping in Memphis probably was sufficient to stop the natural dis-
charge from the area by 1940.

The total amount of water pumped from the "500-foot" aquifer
between I860 and I960 is estimated to be about 1.9 trillion gallons
(l .OX 10"). If it is assumed that £-3X10"' und that the water level
declined 60 feet between 1886 and I960, than the total amount of water
pumped from storage is about 12 billion gallons. This quantity is
le^> than 1 percent of the totiil pumpago aince 1880—that is, an aver-
ago of about 1 percent of the water pumped each year was derived
through depletion of storage in the aquifer.

A water-control budget for (he "500-foot" sand aquifer was com-
puted using the low-water-level contours for 1960 (pi. 4) and checked
against the average daily pumping rate for 1960. Inflow into the
Memphis area was determined to be generally as follows:

ftr
Acroiw eautern boundary
Acrotw northern boundary.
Acrow southern boundary
AcroMi wewt*m boundary1

Depletion of

60
20
23
20
1

Total.

Average daily pumping rate for I860. ——— _ _ _ _ _ _ — _ — _._. 135
lude* Uakag* from fork* above aquifer >od Inflow of water from oilier tourc?*.

THX "1,400-FOOT" BAND AQD1PK&

Delineation of the "1,400- fool" sand in die Memphis area is bused on
the same liydrologic considerations as is delineation of the "500-foot"
sand. The upper und lower boundaries (pis. 6, 1) were determined
primari ly by interpretation of electric und gamma-ray logs which show
disi inct contacts (pi. 1) of the sand with ils confining clay formations.
Tin; confining clay formations are thick and for practical purposes may
1m considered impermeable. The aqui fer is continuous throughout the
aiv;i and dtps toward (he west ut a rate of ulxnit 25 feet per miK:. The
band probably crops out 60-80 miles east of Memphis although in some
a j f i i ^ i i isovui'luppcd by i he "500- foot "sand (ixhneideraud Ji luukim-
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sliip, 11)50). The thickness of the aquifer increases from about 150
feet in the eastern part of the Memphis area to about 300 feet in the
western part. The volume of tho aquifer in the 1,300 stjuare mile area
is about 7 trillion cubic foot (7 X 1011).

WATBR IJKVKLfl

DEOUVE CAUSED BY fUMPINO

The relation between water-level fluctuations and pumping La mu-
nicipal well fields is shown in figures 15 and 1C, The two observation
wells represented are in the Parkway and Shea ban well fields and
clearly show the effect of changes in pumping rates, although the
water-level fluctuations cannot be correlated quantitatively with the
pumping from each well field because fluctuations caused by natural
phenomena obscure the fluctuations caused by pumping. Theae two
municipal well fields and one industrial plant well field are the only
ones in Shelby County having one or more wells screened in the" 1,400-
foot" sand. Nearly all the observation wells are close to production
wells in these fields, and intermittent pumping of the production wells
often masks any areal water-level trend that, might be noted in an
observation well several hundred feet from a well field.

The water-level fluctuations in observation wells at greater distances
from the areas of heavy withdrawal (h'g. 17) are less pronounced, and
the hydrographs of these wells reflect regional trends of water level.

The hydrographs in figure 17 show that, except for during 1957 and
1058, the average seasonal fluctuation in well Fa; YV-1, about 30 miles
northeast of Memphis, is about 1.2 feet; and in well Sh: U-l, about 15
miles north of Memphis, it is about 3.5 feet, or about three times that
in well Fa: W-l. The ratio of the logarithms of the two distances
mentioned above is also 3, so that a rule can be inferred an follows,
relating distance to seasonal fluctuations:

log 30
luff 10

fiuctiuUoa at30milea=e<i**onAl flucluaUou at 15

This may be a general rule for predicting water-level fluctuations and
decline in the Memphis area and possibly other similar areas where
no observation wells exist, but it has not been proven.

In wells in the "1,400-foot" sand, water levels declined at on almost
constant rate until 1052 as a result of gradual increases in pumping.
In 1952 pumping was decreased (h'g. 17). However, the trend of
decline continued (fig. 17) until 1957 because drought conditions in
the outcrop or recharge area of the aquifer prevented immediate re-
plenishment of tlie water pumpud from the Memphis area. Since
1057 the water level has remained about constant. No significant
trend of decline is expected until several more wells are developed in
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FIULKU 17.—Tli« rcUtloo brtwn-u lutcl puiupate from ibt "1,100-foot" «Mod lu (be llrm-
1>LI* mr*m mail water Ureli IB «•!!• tfh : U-l *uj *'• : IV-l. 1ft aud SO lutltn, r«>«ptx:lively,
frunt tL* center ol puoipUc.

rLUpTUATIOM

Water leveU in the "1,400-foot" sand tiuctuaLe in response to tlie
wuno causes discufised earlier for the "600-foot" Band. Fluctuations
resulting from atmoepheric-pre&sure changes are slightly more pro-
nounced because the aquifer is under higher artesian pressure and its
burometric efficiency is greater. Water level fluctuations resulting
from loading are negligible because of the structural support of the
greater thickness of material above the aquifer.

Since 1057, water levels have fluctuated primarily in response to
ra infa l l in the outcrop area of the "1,400-foot" sand aquifer. Hydro-
graphs (fig. 17) show that waUr levels rose from 1067 to 195i> during a
period of normal to above normal precipitation even though pumping
increased slightly over the same period. The regional rise of water
Icvul is similar to the rise of water level in the "600-foot" sand (fig.
if) during the same period.
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HTOBAULJC CUARACTKBI6TICB

The numerical values of the hydraulic characteristics of the "1,400-
foot" sand determined from seven tests in the three well fields in
Memphis cover a rather narrow range.

r__ ——— _ _ _ _ _ _ —— „ 3X1U"1 OO.IXX) 140.000
S—————_——_.___ 3X10" 1.5X10"* 4X10^

An example of test data is shown in figure 18. The highest values of
the coefficients were from tests at the Parkway well field (pi. 6),
where the thickness of the "1,400-foot" sand ia about 15 percent
greater than in the other well fields.

The yields of the wells used in the tests ranged from 400 to 1,600
gpm (gallons per minute). The wells range in diameter from 8 to
24 inches. The well screens are 8-10 inches in diameter, 55-120 feet
in length, and j>enetrate less than 50 percent of the thickness of the
aquifer.

The aquifer-test results indicate that tin: "1,400-foot" sand is almost ;

an ideal artesian aquifer. The changes of water level in observation'
wells in response to changes in the rate of withdrawal were almost
instantaneous, indicating near-perfect vertical confinement between the '.
cUy boundaries. The barometric efficiency of the aquifer ranged from
75 To more than 05 percent, also indicating near perfect

US I AMU ffKJM POttPID Will

(;)-i JJOIt ^

Ifl. — U
"1,400-fout"

Cl PUMPING ilANItU ||). IN U. NUlIS

of tr«n«tnl»«tljlllly md •lor»f« cuftilclcul<i fur IL«
d utflbf plotted i>um|>|n|[ l«il d»C»,
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Teals made in tlio same well fields in 11)4-1 and later show tha t the
hydrau l i c characteristics of the aquifer have not changed appreciably
in about 15 years.

The hydraulic constants determined for (lie "1,400-foot" sand are
mure reliable than those for the "500-foot" sand, and the constants may
be used more extensively because the "1,400-foot" sand is more uniform
in tex iureund thickness.

ItKCHABGB AWD MOYBUBNT
i
, In some part of the outcrop &N& wb&T0 thfl Ul,'i00-foot" sand is in
contact with tha bottom of tit* "fiOCtfoaL" fiuad* the "000-foot" sand
outcrop serves as the recharge area for both aquifers (Schneider and
Blankenship, 1950, chart 1). Where the und is exposed at the surf ace,
ii receives recharge from precipitation and from seepage from streams.
The rate of recharge is influenced by the rate and amount of precipita-
tion, as indicated by hydrographs of wells in the "1,400-foot" sand
(lig. 17) which show thai the water levels rose in 1057, a year of
unusually high rainfall.

The rate of recharge before the development of wells in the aquifer
began, based on available data and the assumption that recharge was
equal lo the na tu ra l discharge at that time was about 5 mgd to the
Memphis area. The present rate of recharge is unknown but is less
than (he pumping rate for the nrea.

The amount of water moving toward a well is proportional to the
hydraulic gradient of the cone of depression. Generally, the hydraulic
gradient increases as the rate of pumping increases. If the pumping
rate remains constant, the cone of depression expands and the hy-
draulic gradient tends (o flatten, other factors being equal, until un
equilibrium slope is established. The 11)00 rate of withdrawal from the
"1,400-foot" sand was about 1.') mgd, and this quantity has not varied
more than 20 percent during the past decade. The hydrographs of
\\ells FH : W —1 und Sh: U- I (fig. 17) show that the hydraulic gradi-
ent established in the ul,loo foot" sand has flattened and remained
nljuiu constant several miles from (he area of heavy withdrawal for the
pa:>t decade also. The gradient 15-30 miles from central Memphis is
about 3 feet [»er mile (or 5,7 X 10"'), and the rate of movement of water
is about 4l^5(J feel |>erycar.

\ V a l e r - K - v c l d;itu for I'JiM (Srlmeider und Gushing, 11)48, p. U) show
I In I (hi! h y d r a u l i c gradient before development of wells in the " 1,400-
fuot" sand was 2.5X !()•' and t h a t the transmissibility was 1 . 2 X J U 1

gpd per fi. ItuM'd on lhe.se figures the average amount of water t l i u t
moved ui-Muard across a 1-mile section of (he "1,400-foot" sand aquifer
was a bout 0.1 (i mgd, compared to 1 mgd for I ho "M)0-foot "sand uquifor .
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This rule- of movement is equal to I he n a t u r a l dibehargu and recharge
before the development of wells in the aquifer .

PUMPING

The average, daily rate of w i thd rawa l of wa te r from the "1,400-
foot" sand in the Memphis area, between 11KJ5 ami 19t>0 is shown in
h'gure C. During tho period 11)47-00 (he annua l pumpuge ranged
from 10 to 14 mgd and averaged about 1^ mgd. The slope of the
present hydraulic gradient in the ureu la-30 miles from the center of
heavy withdrawal has developed in response to (his constant rate of
withdrawal, and near-equilibrium conditions of discharge, recharge,
and water level now exist,

In 1924, before the development of wells in the "1,400-foot" sand,
was equal to the amount of recharge, or about 5 mgd. Pumps within
the area now intercept all the water that formerly was discharged
naturally from the area.

Totul discharge, or the amount of water withdrawn from li)^4 (o
19GO, is about 120 billion gallons. If we use a coefficient of storage of
3X10~4 and a total water-level decline of 74 feet (in the. Parkway well
field), the amount of storage depletion in ( l i e aqui fer is about 12 bi l l ion
gallons. The average annual rate of depletion of storage in the a q u i f e r
is 10 percent of the present average daily rale of pumping, or about 1
mgd.

OTKEB AQULFKIUi

The Kipley Formation of Cretaceous age may Us a major source
of water in tho future. Tho top of the Kipley lies ubout li,tiOO feet
below land surface at Memphis, and, at present, only one weJl, in the
Parkway well field, is screened in the formation. The pie/ometric
surface of this aquifer is more than 100 feet above land surface, and
when this well was allowed (o (low, it produced ubout 35 gpm. The
water contains more than 1,000 ppin ([tarts per mil l ion) total dis-
solved solids and is not lit for most uses without treatment.

Terrace deposits consisting of sand ajid gravel of Pleistocene and
(or) Pliocene ago may also bo a major fu ture source of water. These
doj>osit3 lie at or near land surface whore they are present ajid may
l>e as much as 100 feet thick. Several domestic wells screened in this
aquifer yield as much as 50 gpm, and it is probable that largo capacity
wells could be developed in some, places in the area.. Water from
the terrace deposits ie hard but generally contains loss iron than docs
tho water from either of tho principal aquifers. Water from the
terrace deposits is suitable for some industrial uses w i t h o u t I r ea lmeJ i t ,
though none of tho industries in the urea n:»e water from this source.
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QUALITY OS1 WATKB

Water that moves through underground formations cornea into
contact, with und dissolves soluble material in the rocks, thereby
changing the chemical quality of the water. Differences in the quality
of ground wutor reflect differences in the geologic environment in the
wuier-bearing formations. Formations lying at considerable depth
below the surface and those which yifcld water derived from distant
sources usually contain water tf»t ia more highly mineralized than do
those which lie at shallow depth or obtain water from nearby sources.
A complete discussion of the significance of the chemical and physical
characteristics of water was prepared by Lohr and Love (1954, p.
3-13).

The value of a water supply is largely dependent on the quality of
I ho wuicr required for various uses. Water from the two principal
aqui fers in the Memphis area is of good chemical quality for municipal
uae und contains chemical constituents in concentrations well below
ihuso rocoiiunended by the U.S. Public Health Service for water used
on interstate curriers. Iron concentration and hardness of water are
usually the most troublesome chemical qualities. Iron concentration,
II iirdues*, and total dissolved solids in selected samples from the
two principal aquifers are shown in figure 10.

The bacteriological quality of water from the "500-foot" and "1,400-
foot11 sand aquifers in the Memphis area is excellent because of the
great depth to the water and because a local ordinance requires fill ing
of abandoned wells with clay and cement. The only aquifer which
could become seriously polluted from the land surface ia the torraco
dcjx>sit8, und this uquifer is not used extensively for supply where
pollution would be likely.

Industrial wastes and sew ago do not currently pose a pollution
problem, because these materials are discharged to the Mississippi
Kiver and are not allowed to accumulate in large amounts at any
place in the area. Discharge of waste water to wells is prohibited
by municipal ordinance in Memphis and Shelby County,

WATKH IN THB "JOO-FOOT* SAND
The chemical quality of water in the "500-foot" sand is good. The

only dissolved constituents that are troublesome are iron, free carbon
dioxide, and, in a few places, hydrogen sulude. Iron is easily re-
moved by aeration und filtration, und most free carbon dioxide and
hydrogen sullidu escape :is the water is pumped from the ground or
11 tiring the ucrulion for iron removal.
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E X P L A N A T I O N

W.ll KrMIMd in "iOU foul" fr.

Wtll ftcrMtwd I

W.ll .—bar

10.—Iron conccotrAtloa, hardanit, *ail total dUMolrcd •ollds of water from •ctvrlrtl
wcila In Ih* "WO-f<K>l" and "1,400 Cool" »»Dd*.

The water temixsrature ranges from 61° to 6-i°F, depending on the
depth from which the water ifl pumped. The temperature of the
ground water in the Memphis area increases about 1*F per 100 feet
of depth below the ground surface, starting at 61° F at a depth of
about 100 feet.

The water is generally soft. The average hardness determined
from random sampling ia about 40 ppm, having a range from 10 to
170 ppm. Th* highest values, above GO ppm, may be a result of harder
water leaking from the overlying terraca deposits and mixing with
w»t«r in the "500-foot" sand. More water wi l l probably l>o induced
from the shallower formation 113 pumping continues to increase.
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of pll made immediately after samples were col-
lected showed the water to be acid, but a neutral condition was ap-
proached within a few minutes after collection as a result of the
escape of carbon dioxide. The average pH of the water after it 1ms
been standing for a few hours is about 6, indicating a slightly acid con-
dition. A typical chemical analysis of water from die "500- foot" sand
is shown in table 2. The sample waa analyzed several days after it
was collected, and for this reason the pH determination was compara-
tively high.

TABLE 'L — Typicul chemical anaJy«t'j of water from Uie "GOO-foot" nand
(CUiiiieMl KiiUytb i*f w-Ur Irwu well ifi:O-ia l» ttw "MM-loot" wu>U. Well U-u dUirtoler. lOliichts;

di i-lli. M tl; drtiled, ItHJ WMur ii*U: coior, fc pH. 7.% Uaipmtun. 12* V, il«U ot collection, 4-2-31;
»l»ciflc euuJucUnc* (mkroiubus m U* C) UI. JLwujnrif by U.S. O*oJ. 8urr»yJ

A l u m i n u m ( A l ) _ _ . . _ _ - 0. 0
milieu (SiO.),.. ...... 13
Iron (Ke)............ . -14
i'alcium ( C « ) _ _ _ _ _ - _ _ 10
MtiKiicaiuin (Mtj)..... 5. j
Sdiliuni (Na). . . ._. ._. «. -'
PolH^ium (K). _ - - - . . 1. 3
UicHiixiuutu (IICO,).. 7-J

0. 4<J1>
. 452
.357
. (KJ3

1. 180

I'arlt f

Chloride (Cl) .
Kluoride (F). _
Nitmiu (NO,).

(SO,).,,...... 3. 2
. 0
. 0
. 4

bl
CuCOj:

Totui. ......... 48
NuitcarlMnale. ... 0

0. (M>7
. OK5
. 000
. 00(1

The water for municipal use in Memphis is treated for iron removal
only. This treated water, which includes water from the "1,400-foot"
^imi, contains about 100 ppm total dissolved solidu. A few of the
industries requiring water of special chemical quality treat the water
for the removal of certain constituents, but most of them use die water
untreated. The Memphis Light, Qua, and Water Division is equipped
to .aid chlorine to the \vater us a protective measure, but chlorine is not
routinely added.

WATElt IN 11UC "1,400-FOOT' SAND

The chemical quality of wiiter from the Ult400-foot" sand is good
(table 3), but (ho water is generally more highly mineralized than
water from the U500-foot" sand. The hardness (as CaCOi) is lower,
ranging from 5 to 17 ppm. Water from the "1,400-foot" sund is un-
treuttid for municipal use, exeept for iron removal, and is mixed with
\ntlcr from the "500-foot" suml in (he municipal system. Treatment
I'or iron removal also removes the-bmull amount of free carbon dioxide
and hydrogen sultide from the water.

Tablu 3 shows a typical rhumical analysis of water from the "1,400-
fool" sand. The pll is neither representative of water in the forma-
t i o n Mor representative of water immediately after pumping, oecuu.se
i lie analysis was made several days uf tur collection of the water sample.
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During this time the escape of free carbon dioxide from the water
caused an increase iu the pll. No curbon dioxide or pll determina-
tions have been made immediately after collection of water samples
from this formation, lmt such analyses probably would be similar to
those made of water from the "500-foot"

: 3. — Typical chemical analytic of water /rum the "t, 400-foot" $and
Ctrtrnlctl ftn*ly*lj ol walw in w*U 6h: IC-W In ih« "1,400-loot" «*iiJ. W«U iUu: di&

1 306 (i; dfllM In IW1, WKUT tUU: color, IT; ivupwwlur* 70'K; d«u 01 ooikcUon,
ducUflM (uilcrouibai »l »*C>, 1«0. AnmJyiU by U.S. U»uJ. Uurv«rl

Aluminum ( A J ) . _ , _ _ .
Hilic* (SiOi)_. _ - . , - _ -
Iron (Fe)_. . -_ - - - , - -_
Calcium ( C * ) _ _ . . . _ _ _

Sodium (Na) ._ _ . . . _ .
PotAdgJUDl (K) , . . , _ , -
Iiiu«rboD*te UICOi) _

0.7 .

.60-
2. 7
1.3

35
'2. 5

101

asff
0 135

107
1 5'22

064
1 056

CemttliutU
SiUUle (SO«). .......
Chloride (Cl)....,.._
Kluoride (F). ........
Nitrate (NOi)..,.....

Iltmlneiut an CaCOj
TouL. ...-.._..
Noucarbomite,-..

f'trt * prr

fi. 1
2.0
. 1
.6

112

12
0

a ioti
. 05ti
. 005. oou

Samples collected in 1927 and at infrequent intervals afterward
indicate that the quality of water in the "1,400-foot" sand has remained
constant. If leakage to the aquifier occurred in substantial amounts
from rocks either below or above, it would undoubtedly be noted in
Lha chemical analyses of the wmler because of the difference in quality
of water in adjacent fannatkuis/ The constancy of quality in the area
where the pressure head is lowered considerably is further indication
that the clays confining this artesian aquifier have very low
permeability.

WATMB IN OTHKB AQUXFKB0

Chemical analyses of the few samples of water obtained from the
terrace deposits in the Memphis area show that the water ifi generally
hard but that it contains less iron and carbon dioxide than does the
water from the two principal aquifers. The average h»ninny (ee
CaCO.) <?f water from the u$00-foot" sand is about 40 ppm, 'tx&jjp
uverifft hardness of water from the terrace deposits, about 200 ])pji.
iftTic"fiO&4oi4."Band ulocally recharged by seepage from the terruce
depoeiU in auy pert of th* area, sampling for chemical quality may be

location and amount of auch rocharye. Thi^
of efte"objeetivefl of a continuing investigation.

Analyses of several samples of water from the only well screened
in the Ripley Formation (about ii,600 ft decj)) in the Memphis art.i
show that the water contains more than 1,(K)0 ppm total dissolved
solids and is saline. The chemical q u a l i t y of the water has not changed
appreciably since the first sample was collected in 1927. Surnplcb of
water from this aquifur 80-100 milus east of alcniphis contain as t i l l to
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us one tenth of the amount, of dissolved solids found in water at Mem-
phis, thus indicating the rule of change in chemical quality us the
u liter moves downdip toward Memphis.

FACTOHS AFFECTHira FOTUEE USE AND DEVELOPMENT
f

The. foremost coiisideration ut present is whether or not pumping
from the principal aquifers in the Memphis area can continue, to in-
crease each year, us it hog in the past, without causing (he abandon-
ment of many wells or u major c lunge in the chemical qual i ty of the
water. The- answer is a qualified "yes," although, us the development
of new wells in the aquifers continues, pumping costs rise primarily as
;i result of declining piezometric surface and the higher init ial cost of
developing new wells ut greater depths. Other factors which muy
ull'cct fu tu re development include loas of artesian head, change in
chemical quality as a result of induced recharge from adjacent foiin.i-
tiuns or from surface water in certain locations, change, in hydraulic
characteristics of the aquifer, development of wells in shallower or
deeper aquifers, development of surface-water supplies win-re water-
quality tolerances arc lower, und discovery of new indus t r ia l processes
which muy reduce or men-use water consumption. All these factors
are. of immediate concern in long-range water management, hut none
appear to offer reasons for curtailment of development of wells at the
current rate in either of the principal aquifers. Some of (he factors,
such a3 development of surface-water supplies and development of
wells in deeper or shallower aquifers, would tend to conserve water in
l l i u ''500-fooL"und "1,400 foot"sands.

U'ater wells can be developed in either of the principal aquifers any-
where in the Memphis area, but the amount of water discharged by
a well per unit drawdown of water level, defined as sjwcific capacity,
cannot be predicted accurately because of the nonhoinogeniety of (ho
sands and the sporadic prepuce of clay beds of varying thicknesses
in some purtsof the area. The size, capacity, and type of construction
of a well, the size and length of the well screen, the kind of gravel
envelope around the screen, the pumping rate, and the hydraulic prop-
erties of the water-bearing format ion in the vicinity of the well alfect
(ho specific capacity. Theoretically, t ransmissibi l i ly can he. used to
predict specilic capacity of a proposed well where other factors arc
known. The s|>ecific capacity of wells in the Memphis area ranges
from a few to more I him 1(H» gpm p»T foot of drawdown for wells of
all hi/es and all types of construct ion. The specific capacity of an
average, 10-inch well in the *'JOO- f«Mit" sand is about JJO gpm per fool
of drawdown.

In the area east of a souIltwcM -I lending line through Collierville,
Trim., n IK | Olive I f i M n r h . Mi-vs., ihr Wi l t IT Ir vi ' l iii I he 'T>t)U- fool" sum I

HYDUOLOOy, SYSTEMS, MtMI'HIS AIltA, TENN. 045

,
ha« declined below the top of the aquifeiytnd nonartesian conditions
now prevail in that area. As pumping continues to increase, the
aqjjhi&n-nonartesign boundary will migrate toward Memrjjjjis, and,
ev^tually, when tl^pater level in Memphis has declined iWXMOO feet
below land surface, nonartesian coiraitions will encompass (he entire
area. When the present annual pumping rate is doubled, the boundary
will bave advanced to the present city limits of Mem phut1* It th* cur-
rent annual incrqpe in nuinping rut* continues and W^e present ajreal
pumping pattern continues to develop, nonarteaian conditions will
reach the city limits of Memphis in about 30 years (1090). Variations
in thp future pumping pattern niay hasten or delay the approach of
noJiJkesiun conditions in the "900- foot" sand. The present practice of
wider well und well-field spacing will tend to preserve th0 artesian
a idition.

impending loss of artesian haad in the aquifer is not cause for
aj rm. On tha contrary, water Uvels should fluctuate less and de-
oj le^more slowly. Some water may be induced from the overlying

uco deposits and cause ft chitinga in the chemical quality of water,
?u.gh. probably not a significant amount. The amount of land

nco resulting from dewaterfatg of the aquifer will probably b*
iinniaasurably small unljae the waier level declines severaJ hundred
feet below the top of the aqatfec. -^oruirte&ian conditions wiJl result
in a relatively small additional faajl of Developing deeper wells and u
si ifibtly higher «pet of pumb(ng. I'

lMVelopmcnt^[>f wella inu aiii),!}^ f>f water fronj, U»o uG(X)-foot" sand
profctajbly will conUnuc so long if tlie quality of the water is suikfac-
Loryffi The i mln ii l i t , uf (yinimii i l l i i l i l j for the 44l,^K)-foot" afnd is
aboui 1.2X101 gpd (tor ft. and Air the "500-foot" sand about 4X10«,
Tfif ratio is about 1 to 3/indic^lng tJuit three times as much water
muy move through the "500-fobtw aarii The hydraulic diffusivity, de-
finpd as the rutip of the coefficient of transmissibilUy to the coefficient
of storage, for the "1,400-foot" aflnd.^3 4X 10*( und the "500-foot" sand
it U 1.33X10-. 'The raLui is 3 to 1, which indicates that the effect of
any change in the rate oridisch&rge travels three times farther in the
"1,400-foot," sand. The eat h rutted rate of movement of water under
naturul condiuQnii.'priorito development of the "1,400-foot" sand
aquifer, was abpA OJ6 mgd for each 1 -mile-wide section of the aquifer;
for the "&00-fo*t" sand, about 1 *mgd. 7'hese values indicate that the
ultjn^ate capacity or economic yield ot tlie "1,400- foot" sand is nl>out
16 percent of that of the "500-foot" sand under similar conditions.
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ADEQUACY OS" TU£ AQUIFER ANALYSIS

Determinations of the rate of movement of water, tho natural und
a r t i f i c i a l discharge1, tho indication and effect of recharge, and the
hydraul ic characteristics of (he two principal aquifers in the Memphis
area mi) results of the application of mathematical formulas to the
i h i f u collected for iho.so purposes. Geological and geophysical data
i-ollrcted during (ho inv estigatiw contributed to, and tended tx> verify,
the.-* results. Tho analyses are adequate for the current (1000) rate
of pumping and location of xvell fields. Only the total amount of
\\ uter involved and its rate of movement is expected to change signifi-
ran i ly in tho future. The hydraulic characteristics described in this
report may be used to predict the results of these changes throughout
ilm area except where the "SCO-foot" sand is no longer under artesian
procure. Tests will have to be conducted in areas where nonurtcsiiiii
conditions exist to determine the hydraulic characteristics of tho
iiquifcr. In such areas, however, pumping is expected to have a less
pronuunced effect on the water level than it hus in the artesian part of
I lie area.

in general the aquifer analysis us presented in this re|>ort is sufii-
r ieni ly adequate to predict with reasonable accuracy the future water-
l e v e l changes for given rates of pumping, either greater or smaller-
t h a n the present rate. The analysis also indicates that greater
amounts of water may be puni|>ed f 1*0111 both aquifers without impair-
ing the water supply or seriously affecting the quality of water.

CONCLUSIONS

Tim two principal aquifers of tho Memphis area are tho "500-foot"
ami ** 1,400-foot" sands, from which practically all tho water lined in
r l i u area is pmii|)ed. Tho present (HHiO) rate of withdrawal is about
160 mgd, 135 mgd of which is pumped from the "500-foot" sand. Of
iho inflow to the area through the "500-foot" sand, excluding leakage
from si reams and adjacent aquifers, about 45 percent is from tho east,
about L'O |>ei-c«nt is from the south, about 15 pel-cent is from tho north,
ami about 10 i»crceiit or le^s is from tho west. The remaining 10
|M-i'ccii( of (ho water derived annually from the "500-foot" sand comes
lit tin tlrpli-iion of storage us a result of declining water level and from
h-aUa^o from the overlying terrace deposits which, in turn, may be
|..ii i ly ivcharged by streams and by precipitation. Faults in tho urea
may inf luence. waler movrinenl and wate r levels by retarding tho in-
I l n \ \ - uf waler from l l i c wer»l.

I ' l imping trsls \vrn-. niad^ to de termine the hydrau l ic ehuracleristics
of t h a i M'ciion of iho "500-foot*1 sand aquifer adjacent to the well
- '-ivriis. I'Yum l l m v a l u e s o l» l ; i J t M ' d , f l u ' f u l l l l i i < Li i rss o f i h u i i u i i i f r r

o o o
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is estimated to have a couHicicnt of Lransmissibitity of about 4X10*
gpd per ft mid a coefficient of storage of about 3X 10'J. The long-
range effect on water levels in the area may be determined l>y using
these coefficients for ajiy given rate of pumping and computing tho
future drawdown. For example, if the present pumping rate from
Ili« "500-foot" Band remains constant, water levels will cease to de-
cline within a few years. However, if the annual pumping rate from
the "500 foot" sand continues to increase at the present rate of approx-
imately 5 mgd per year, water levels will decline at about the same rate
ns ut present unless future wells and well fields are located at greater
distances froin the present centers of pumping.

Tho water level in the "500-foot" sand in the southeastern part of
the Memphis area has declined to a few feet below the top of the
aquifer. The line marking the boundary between arteaian and non-
urtesion conditions is slowly advancing toward Memphis, and, in about
.10 years, nonartesian conditions may exist over the entire area. No
detrimental effect can be forecast, though the quality of the water
pumped may change slightly as water is induced from adjacent for-
mations and streams. Water-level fluctuations and the overall decline
in water levels probably will be less pronounced than at die present,
although transrnissibility will decrease as the aquifer is drained.

Tho "1,400-foot" sand, an almost ideal artesian aquifer, is a second-
ary aquifer because it is only about one fourth us thick as the "500-
foot" Band and, therefore, can furnish only one fourth as much water
or less. The coefficient of trunsinissibility in the "1,400-foot11 sund is
1.2 X10* g|xl per ft, or about the same us that in the "500-foot" sand per
unit of thickness. The storage coefficient is 3 X 10*' indicating that less
wuter is derived from storage per foot of water-level decline than is
derived from the "500-foot" sund. The effect of pumping on the waUr
level in this aquifer is also more pronounced at greater distances from
the center of pumping than is the effect on the water level in the "500-
foot" sand, primarily because of the greater artesian head in the "1,400-
foot" sund.

Tho present (10GO) rale of pumping from the "1,400-foot" sand in
(ho Memphis urea is about 13 mgd, and a total of about 120 billion gal-
lons is estimated to have been withdrawn since the first wells were
developed in 1024. The aquifer is primarily a ytundby source of water
for the city of Memphis.

Part of this investigation wus directed toward nnswcring specific
questions relating to wuter .supply that might l>o asked by thoae
charged with planning for an expanding community. Kuzmunii
(1944, p. 17-18) expressed the problems of tho Memphis areu water
supply in the form of nine questions. These questions require (hut the
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maximum amount of water tliuL cun bo pumped safely from the aqui-
fui-s be determined. That limit cannot be determined at present be-
cause the change from artesian to nonartouap conditions and the
decentralization of pumping tends to increase th» maximum safe
amount of water that may be obtained in the ^rea. ' Therefore, the
answers to Kazmann's questions are qualified and reflect the status of
Knowledge of the area, for the period ending with this investigation.
Tim questions will continue to be the basis for ai jpgjcal continuing
investigation if supplemented by other pertl^ltnt q
listed in the finaj pages of this report. -. •

1. What is the origin of the ground water
nreaf '

ions which are

the Memphifl ffj•' • rj

t*? obUUfM f
be are*. l4«*

AC prevent about 90 percent of tb« wat*? obtaUfl from tbe *t
HJ underground Inflow Into tbe are*. Lea* tba* 1 perfect

water cornea from depletion of tbe • to rage of tbe M*lfe*. Tlje remainder, abo«t
10 percent, U leakage from tbe overlying terrace n^yfrijU af jfettm other source*
of recharge In tbe area. ' ,{

About 1O percent of the water obtained fftgfpi tbe "1.406-foot" aand cornea from
depletion of the • to rage of tbe aquifer. Tbe other DO percent probably orbjUatea
us iallow Into tbe Area.

2. Is more water being taken from the underground sources t«an
nature puts back each year? Jf so, what ifi the%cees of average with-
drawal over input? Jf not, what is th0 ultimate safe yield of
water-bearing formations?

from the
lacr***e la pumping.
•Ulbrium condition*

!rec)Urf* would exyul

of the IfempbU

Presently, (he answer U yet.. More water la
l l iuu U being replaced etch year because of the
However. If the annual pumping rat* remained cot
uuutd Ue rvurlirtl within a fen* yearn, And (he an<
di^L-Lurce on an annual haala.

If each aquifer !• considered ai a unit ending at
art-u and If a coinparlaon li made of what U added to eacb.of tbeae uniu by
Inflow und any other processes with what baa been taken out. (ben tne difference
i* the amount of depletion of storage of each aquifer Ifitbe area. Tne average
iimiual rule of depletion of atomic of the MfiOO-foot** eanf In tb« Area la le*a
Hi;iD 1 iiert-eut of th« auuual pumping rete. or about llourd. Therefore, 99
iwrci-ut of the water taken anuutillr from tbe "500-foot" A^d w lib In the ar«e
U re|»laced bj recbarfe. , V

Similarly, ubout 00 percent ur uiore of the water that f*a l>e«n tuken from
i!•<• ••l,4OO-fiHii" Maud lu the un-u hu* bevn replaced. Rlalmj water lefel* In thia
;i(iuifer tmlUule that recbarpe bus been greater tbanriflUfbiirge during the paat
I yeurri,

;;. Ar» ilie u;iipi- l>ciirii (^ forniutions continuous between the out-
i-rojis (if any) and the well fields? '

TltL- UUHIVCT la yi-a. 'J'lil-t i -untl i iui iy 1« ahown by IheMnBucBce of puniplne froui
l..iib the "50u-/ool" and tbe *'l.400-fw>i" §«ud« on the water levuU In obnervntloo
w.-ll^ ,'U) tn l l fn iiorllit tuut of Ninnp l iU ( ( lg» . 0. 17). Uwharge lo the aijulftrt
, . „ ) . I . . . . » . , . , , , . , ) . . , i- i . M M P I , . , , ! rn\nfnl\ III \\\M N H!HN t i n l f i l f lk 'H. U. 17) III hull)

v l
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t oltbei vatiun wclla. Tbeue facu indicate (but tbe two aquifers are hydraulic-ally
luntiuuoua between tbelr outcrop aread and tbe well field* In tbe Uemphla Area-
Continuity wllblo the area U proven by geopbyulcal logs.

4. How much water are the formation* capublo of transmitting
each day?

Throughout their total tlilcknc** iu the ilewpbiu area, the "500-foot" aaud
j baa a coefficient of transinluaiblllty of 4X10* £|H! per ft, and tbe *"l,400-foot"

Mud, about 1J£X10* tpd per ft. Tbe auiouut of water tba formation* are
capable of trunuiulttlug Iu Indicated by these coefficients and by tbe hydraulic
gradient In each aquifer In tbe area. Tbe ureuvut ateepeat gradient outaide
tbe area of heavy pumping U about 10 feet per mile la the "5OO-foot" aand.
and about 4 uigd U trauumltted In each l-uille~wlde auction of tbe aquifer along
A u or tli south line In tbe rlclulty of well Sh : Q~l (pi. 2). Tbe preeent ataepeat
gradient la about 3 feet per mile In tbe "1,400-foot" aaud. and about Oi3tf mgd

1 Is transmitted In each 1-in He-wide aectlon of tbe aquifer in U>« vicinity of
tbe Bbeaban well Held (pi. 2). The extent to wbicb tb«M gradlenU CAD be
lucreaaed ia unknown, but U ia certain that both aquifer* can anpplj more water
than U preeently pumped from them.

fi. la the limit on water withdrawals set by the rechurgo to the for-
mations or the tronsmissibility of the formations ?

The limit on wuter withdrawal for a well field or for a small part of tbe
MeuiphlM area depend* on the truninilasibillty uf tbe aquifer aud tbe
bydrologlc coudltlona ID the riclulty of the well Held. For example, tbe
of a local cl*y Jen a In tbe aquifer will lower tUe limit of withdrawal for a well
Meld. Similar clay tenueu may be ao ajuittd In or neur the outcrop area to
prevent maximum recbarge that would oiberwlM; tuke place. The prevent
annual pumpiug rate In tbe UempbU area la nut great euougb to determine
ublcb of tbe two factor* limit tbe rate of withdrawal. If tbe rate* of recharge
uuder ultimate development of tbe oquffen ore assumed to be the aame aa
11 tow* prior to development, then tbe limit on withdrawal would b« aet by the
recharge to tbe formations, Uowerer, perennial stream* dowlng acntaa the sandy
outcrop areaa mrongly auggevta the posdlbillly of iuryc aiuouuta of rejected
recbarge. Tbe amount und maximum poa^luk- rate of recharge uiay he great
euoujcb that wltbdrawau* may be limited by tbe tram>niinaibllJtiea of tb« for
iuatiuna. Thla lltiillatlon uppeura to be tbe most likely couclualon.

6. Are the chemical quality and Uim|>cnituro of ground water
changing or are they constant within certain limits?

Tbe water tuiuiplea analyzed niuce 1UJ7 tihow that llie i-lieuilcal quality
of water from both aqulfera varies little witb time except for the bardne^a
of "G00-foot"*aaud water which appears lo be Increasing lo the nortb-ccntral
part of the area (flg. 10). Tbe temperature of wuter In the "500 foot" u«ud
raugae from 01* to tM" V dependini; on the depth of the well; the temperature
of wAtexln tbe "1.400-foot" »uud ruuges from 70* to 71" P.

7- What directions nro the tno.-»t promising for tho »:^U
of new well fields and what is I he moM. desiruhle well spacing?

Tbe preferable direction for tbu eslublialiment of nt-w well MVItU In tbe
"300-foot" aAiul U u n k n o w n , o l t h u U K l i Iho MouUmoilrnt pnil "( ihu .r..- i-
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bet-auue (La * re* I IT rule of Intlow id from (hut direction, The
hydraulic characteristic* of the Mijuifer under nouarteulau cuudilloua. the hydro-
lot'ic condition of the outcrop areu. and the influence of geologic featurea In
the urea could alter the selection of preferable direction an pumping continue**.

The guerdon of well spacing U primarily a problem of economic* relating to
water production and transportation. Obvloualy, the greater dlnUnce between
production well* causes taw Interference, but the coat of distributing the water
on the land aurface U greater. The drawdown lu a well jmuiplng 1,000 *pm
from the "500-foot" uaod la about 60 /ee*. If the allowable Interference of
another pumping weli U JO percent of JU own drawdown and th« welhi are
tfioiilar lu cooAtrucUou and depth to prawn Uy ua«d well* In the Memphis area,
the well upacing uhould be 1.000 feet or more. If Lhe welU are couatrueted
lining longer acreeoa, a greater thlckneu of the aquifer would he effective, and
closer weJI spacing would be allowable.

The preferable direction for the development of new well flelda la the "1.400-
foot" sand hi roughly north and south of It em ph la or perpendicular to the flow
path of water morlag dowmJIp In the aquifer Into the area. Well apaclog.
under requirement* almllar to Lho*« for tha "GOO-foot" uud should be 1,000
feet or more.

8. What is the relationship between ground-water levels and quan-
tities of water pumped in the area!

Wuter levels decline in the ileupbU area a* a result of lacreaoeii lu pumping.
The water lerela would ceaae to decline If the total annual pumping rale re-
nuiined constant for a few years. Generally, for the "500-foot" o»nd. the decline
In Memphis In about 1 foot for each 1 -imfd Increase la water production In
Uuiuphl*. In obwerratlon well* about 3O mile* uorlheuvt of IJeniphla, (he water-
level decline la leaa than 0.1 foot for each l-mfd lucres *e In water production
in Memphis,

The water-level decline la the "1,400-foot" Hand In at present an much aa
fuur tfujea greater than that In the '-500-foot" aand for each 1-nigd lacreaue In
nater production.

9. How much water is being obtained from each water- bearing
formation f

Approximately 1.0 trillion culloiu of water wan puiu|>ed from the "60O-foot"
wind from Ib8u~ to IDtiO. Jtecord* of pumpage are accurate, and during the paat
tteverul year* more than half the dolly pumpage In the area >vae mete red and
retried monthly to the U.S. Geological Surrey. Tbe 11)00 rate of pumping waa
about 135 mgd. All ihe water pumped from the "1,400-foor* aand lu metered
alao, uud more than US pert-rut of Hie dally puinpuge la reported monthly. The
lotul amount of water pum|wd from the "MOO-fooi" aand from 102-1 to 11WO
\\u* ulKjut 120 billion falloiiN. The I04JO rute uf pumping waa about 13 m*d.

Supplemental questions which need to be answered during the con-
t inuing investigation in order to promolu furl her eflieieiil muiiugeinenl
cif I ho wulur supply in (he AJcinphis area are:

1. U'lul is I ho, amount of rechui-gtt perennially uvuiluble, uiu] can the
:i<juifei-s accept und transmit the totnl uvuilable recharge?

2. What ure the slec|>est liydruulio gradioiilH llmt can be
in (lie u<7iiifers?

, AQUIF£U BYSTKMB, MtMPHIH AJIBA, TfiNN. 051

3. What are the hydraulic characteristics of the aquifers under im-
pending nonartesian conditions, and will surface-water resources
in the area be affected?

4. What are the effects of faults and similar structural controls on
water production ?

5. What are the interference efl'ects, resulting from different heads or
water levels in the aquifers, bet ween aquifers?

0. What is the change in chemical quality of water as production from
the aquifers continues? Is it significant, and is there a trend U>-
wurd greater change '/

7. Will struumflow be signilicantly allected us (he effect of pumping
in Memphis extends to the outcrop area of the two principal
acquifers?

8. Should the shallower terrace deposits or alluvium be considered a
major source of water, or are they being drained by leakage U> the
"500-foot" sand?

0. What are the legal and economic aspects of continued development?
There are no apparent reasons why development of wells in the two

principal aquifers of the Memphis urea should not continue, although
the supply is not unlimited. Any evidence of overdevelopment would
probably be noted during the continuing future investigation in
sufficient time to prepare solutions to the problem or to recommend
that alternate sources of supply be develo|>ed. The potential water
production from the two aquifers is much greater than the present
yield, and the possibility of overdevelopment of either aquifer in the
immediate future is remote.
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They also summarize information from previous
investigations documenting downward leakage.
Parks (I987b) summarized indications of down-
ward leakage from the water-table aquifers to
the principal artesian aquifer (Memphis aquifer)
at Memphis.

Acknowledgments

Acknowledgments are due many individ-
uals who contributed information or provided
assistance during this investigation, particularly
in regard to the ident i f icat ion of potential
sources of contamination and the measurement
of water levels. Early in the investigation,
Ms. Jennifer L. Ashner, formerly with the
TDHE, Division of Solid Waste Management
(DSWM), provided information about sites
under investigation in Shelby County, Tenn.
Later, Mr. John Fox, Jr., with the TDHE,
Division of Ground Water Protection (DGWP),
provided lists of 1,679 underground storage
tanks in Shelby County, Tenn. Before water-
level measurements were made, Mr. James C.
Ozment, then with the DGWP, provided infor-
mation concerning investigations of under-
ground storage tanks in Shelby County where
wells installed in the water-table aquifers were
available for measurement. Ms. Gwynne A.
Woodward of the DSWM provided information
on wells in the water-table aquifers at landfills
and other sites under investigation and assisted
in measur ing water levels at many sites.
Messrs. Fred P. Von Hofe and William J. Cole,
MLGW, arranged to turn off many wells in the
Memphis aquifer in the MLGW well fields dur-
ing a high water-demand period and provided
personnel to make airline measurements in the
wells. Mr. Ozment, with the TDHE Under-
ground Storage Tank Program, also reviewed the
files of underground-storage-tank investigations
and identified sites where the water-table aqui-
fers are contaminated. Mr. J. Paul Patterson and
Ms. Woodward of the DSWM provided informa-
tion about contamination of the water-table

aquifers at several sites under investigation.
Ms. Betty J. Maness and Mr. W. Jordan English
of the TDHE, Division of Superfund, reviewed a
list and identified sites where contaminants have
been detected in the water-table aquifers and
provided water-quality analyses for these sites
and the two contaminated wells screened in the
Memphis aquifer at Collierville, Mr. R.R.
Franklin of the U.S. Environmental Protection
Agency (U.S. EPA) provided information con-
cerning the Gallaway pits. Mr. James H. Webb,
MLGW, provided information concerning con-
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PHYSIOGRAPHIC SETTING

The Memphis area is situated in two major
physiographic subdivisions (fig. 1). The eastern
three-quarters of the area is in the Gulf Coastal
Plain section and the western one-quarter is in
the Mississippi Alluvial Plain section of the
Coastal Plain physiographic province (Fen-
neman, 1938). The principal river in the area is
the Mississippi River; the major tributaries are
the Wolf River, the Loosahatchie River, and
Nonconnah Creek.

The Gulf Coastal Plain is characterized by
gently rolling to steep topography formed as a
result of erosion of geologic formations of
Quaternary and Tertiary age. During the later
stages of Pleistocene glaciation, this topography
was covered by a relatively thick blanket of loess
that makes up the present land surface. The
gently rolling to steep topography is broken in
many places by the fiat-lying alluvial plains of
streams crossing the area. Perhaps the most dis-
tinctive feature of the Gulf Coastal Plain is the
loess covered bluffs that rise abruptly above the
Mississippi Alluvial Plain at its eastern bound-
ary. Land-surface altitudes in the Gulf Coastal
Plain are as low as 190 feet above sea level at the
mouth of Nonconnah Creek in southwestern^



Shelby County, Term., and are as high as 470 feet
above sea level in southwestern Fayette County,
Tean. Maximum local relief between the Gulf
Coastal Plain and the Mississippi Alluvial Plain
is about 200 feet along the bluffs in northwestern
Shelby County.

The Mississippi Alluvial Plain is flat lying
and is characterized by features of fluvial deposi-
tion such as point bars, abandoned channels, and
natural levees. Land-surface altitudes are as low
as 180 feet above sea level on the banks of the
Mississippi River in extreme northwestern De-
Soto County, Miss., and as high as 230 feet above
sea level adjacent to the bluffs in southwestern
Tipton County, Term. Maximum local relief
commonly is not more than 10 or 20 feet, except
where the Mississippi Alluvial Plain is built up
above flood levels by man-placed fill.

HYDROGEOLOGY

The Memphis area is located in the nonh-
central part of the Mississippi embayment, a
broad structural trough or synclLne that plucees
southward along an axis that approximates the
Mississippi River (Cushing and others, 1964),
This syncline is filled with a few thousand feet of
unconsolidated to semiconsolidated sediments
that make up formations of Cretaceous and Ter-
tiary age. These formations dip gently westu-aid
into the embayment and southward down the
axis. Overlying the Cretaceous and Tertiary for-
mations in many areas are the fluvial deposits
(terrace deposits), loess, and alluvium of Ter-
tiary^) and Quaternary age. Descriptions of the
post-Wilcox Group geologic uni ts and the i r
hydrologic significance in the Memphis area are
given in table 1.

Table I .—Post-Wilcox Group geologic units underlying the Memphis area
and their hydrologic significance

[Modified from Graham and Parks, 1986]
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Hydrogeologic units considered in this
report (discussed in descending order of age)
are: (1) the alluvium and fluvial deposits that
comprise the shallow water-table aquifers,
(2) the Jackson Formation and the Cockfield
and Cook Mountain Formations in the upper
part of the Claiborne Group that comprise the
Jackson-upper Claiborne confining -unit, and
(3) the Memphis Sand that comprises the Mem-
phis aquifer. Hydrogeologic sections showing
the principal aquifers and confining units in the
Memphis area are given in figure 2.

The alluvium occurs beneath the Missis-
sippi Alluvial Plain and alluvial plains of streams
draining the Gulf Coastal Plain (fig. 1) and con-
sists primarily of sand, gravel, silt, and clay. The
unit generally consists of fine sand, silt, and clay
in the upper part, and sand and gravel in the
lower part. The alluvium ranges from 0 to 175
feet in thickness. It commonly is about 100 to
150 feet thick beneath the Mississippi Alluvial
Plain and less than 50 feet thick beneath the
alluvial plains of major streams draining the Gulf
Coastal Plain. The alluvium supplies water to
many domestic, farm, industrial, and irrigation
wells in the Mississippi Alluvial Plain,

The fluvial deposits occur beneath the
uplands and valley slopes of the Gulf Coastal
Plain (fig. 1) and consist primarily of sand,
gravel, and minor clay lenses. Locally, the sand
and gravel is cemented with iron oxide to form
thin layers of ferruginous sandstone or conglom-
erate in the lower or basal parts. The fluvial
deposits range from 0 to 100 feet in thickness.
Thickness varies because of erosional surfaces at
both the top and base of the unit. The fluvial
deposits provide water to many domestic and
farm wells in rural areas of the Gulf Coastal
Plain.

Because of the lithologic similarities of the
Jackson, Cockfield, and Cook Mountain Forma-
tions and upper part of the Memphis Sand, a
detailed study of the stratigraphy and geologic

Structure would be needed to correlate the uniis
on the many geophysical logs available for wells
and test holes drilled in the Memphis area. Such
a study is beyond the scope of the present inves-
tigation. For the Gulf Coast Regional Aquifer-
System Analysis (GC RASA) investigation
(Grubb, 1984), however, the Jackson, Cockf eld,
and Cook Mountain Formations were correlated
and mapped regionally in the subsurface of west-
ern Tennessee and the occurrence of these \^iis
was extended into the Memphis area (Parks and
Carmichael, 1990a,b). From the GC-RASA
work and additional observations made during
the present investigation, some generalizations
can be made concerning the occurrence of these
units.

The Jackson Formation, which was once
thought to comprise most of the thickness of the
confining unit separating the water-table aqui-
fers from the Memphis aquifer, occurs only
beneath the higher hills and ridges in the north-
ern part of the Memphis area. Based on
geophysical-log correlations, this unit consists
generally of fine sand or sandy clay and ranges
from 0 to about 50 feet in thickness. The Jackson
Formation (Tennessee, Kentucky, and Missouri)
and the Jackson Group (Mississippi, Arkansas,
Louisiana, and Texas) overlies the Ccckfield
Formation (Yegua Formation in Texas) and is
part of a thick regional confining unit for the
Cockfield aquifer (Hosman, 1988). In the Mem-
phis area, the Jackson Formation is included iz
the upper part of the Jackson-upper Caiborn-;
confining unit.

The Cockfield Formation occun in th
subsurface in most of the Memphis area, extend
ing eastward at places nearly to the approxima'.
eastern limits of the Jackson-upper Gaiborr
confining unit (plate 1). The Cockfield Forn::
tion consists of interfingering fine sand, silt, ch
and local lenses of lignite. The unit ranges frc
0 to about 250 feet in thickness. In most of u
Memphis area, the formation is an crosior
remnant, and the original thickness is preserv

^:^^M^^^^M-i&- •»' -̂ ^^^c,̂ ^?^1^1^^^ '̂ w"- •:~~- ~- r^ *& * l?^^r^i^i?Z^'s^<gs£
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Table 2.~Tliickncss of the Jackson-upper Claibornc confining unit and aggregate thicknesses of clay beds
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*'̂ .uY'&t '* '•''"'• Sh *
r$jl̂'?'::' Sh:
&$&'•' ':•' Sh :
y'̂ ^̂ fV;.". sh:
:.':r̂i;\. ' ' Sh:
t̂K%V- V sh:

Ŝi?̂''1'̂' sh:
;- v^~fif\f I*"-* ' sh :
*;$$$•:$, sh:
'W'$?;V'' Sh:
"•̂ tfVv*: Sh:
' rjfii "''<(.' ĥ •

•'vjfvjLFr-'' sh:
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HY-'tyi);-v • -. Sh:

• 11

K-120

K-125
K-127
K-139
K-141
K-142
K-143
K-148
L-9
L-15
L-17

L-18
L-21
L-23
L-25
L-26
L-27
L-29
L-32
L-38
L-46
L-52
L-57
L-61
L-64
L-67
L-69
L-70
L-81
L-88
L-95
L-9G
L-97
L-99

1-102
M.1 1
M-17
U-24

Vi'Xpifei^v1 •" Sh:M-26

Lati-
tude

350008
350434
350114
350024- -
350810
350724
350G42
350233
350228
350504

350412
350721

350516
350540
350519
350435
350248
350457
350440
350146
350232
350658
350024
350534
350354

350639
350447
350259
350207
350450
350730
350349
350323
350207
350441

350155
350223
350017
350G53
350404

Longi-
tude

OB95450
0895739
0895822
0895838
0895528
0895553
0895550
0895938
0895232
0894828
0894530
0895130

0894940
0895211
0895212
0895034
0895123
0895044
0894947
0895200
0895158
0894920
0894722
0895121
0895038

"0895225
0894828
0895213
0895224
0894807
0894900
0894501
0895156
0895110
0894809

0895137
0*194450
0094417
OB94215
0894356

Alti-
tude

362
240
311
320
295

311
278
281
300
370
341
310

320
330
330
288
352
317
325
332
315
260
390
320
272
305
380
329
307
380

257
369
331
353
368

342
330
330
340
332

Base of
water-
table
aquifer
29
33
26
36
96

106
99
59
35
45
26
20

17
51
76
24
43
45
27
23
16
42
52
44
26

53
36
33
21
52
42
58
30
26
32

90
no
41
33
40

Dase of
Cook

Mountain
Formation
133
15S
138 >
178
120
176
105
112
51
127
74
108

93
151
155

128
91
154
135
86

72
113
120
157
75

165
136
78
71
156

42
114
90
82
142

105
71
41
87
66

Thickness
or

confining
unit
104
122
112
142
24

70
6
53
16
82
49
88

76
100
79

104
48
109
108
63

56
71
60

113
49

112
100
45
50
104

0
56
52
56
110

15
1 1
0

54
17

Clay
bed
top
46
33
54
60
102

121
99
80
35
45
26
20
91
17
99
94

' 30
43
70
27
23
16
42
53
48
26
88
75
33
20
52

58
30
26
32
99
90
60

33
49

Clay
bed
bot-
tom
63
155
72
81
120
176
105
112
51
73
74
45
100
93

151
155

128
91
154
135
86

72
113
120
157
75

165
85
70
71
82

114
90
82
42
142
105
71
• -
07
GG

Clay Clay Clay Aggregate
bod Clay bed bed thicknessns
thick- bed hot- thick- of
ness top torn ness clay beds

17 83 133 50
122
18 104 138 34
21 107 178 71
18

55
6
32
16
28 100 127 27

48
25 GO 7S 16
17
76
52
61

90
48
84
108
63

5G
71
68
109
40

77
10 96 123 40
45
50
30 94 156 62
..
56
52
5G
10 44 G5 41
43

15
11
..
54
17

67

52
92
10
55
6
32
16
55
48

58
7G
52
61

90
48
84

108
63
56
71
G8
109
49

77
50
45
50
92

0
56
52
56

94
15
1 1
n

54
17



Table 2,—Tlnckness of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Continued

'well
No.

Sh:M-27
Sh:U-37
Sh:U-39
Sh:M-40
Sh:M-41
Sh:M-43
sh:0-l
Sh:0-is
sh:Q-54
Sh:0-67
Sh:0-82

Sh:0-93
Sh:0-115
Sh:0-120
Sh:0-l84
Sh:0-191
Sh:0-194
Sh:0-199
sh:0-202
Sh;0-204
sh:0-206
sh:o-207
Sh:0-2!3
Sh:0-243
Sh:P-1
Sh:P-H
Sh:P-!4
Sh:P-34
sh:P-36
sn:P-39

Sh:P-54
, 8h:P-G2
8h:P-69

8h:P-7l1 Bh:P-73
5h:P-75

. Bh:P-76
-.. Gh:P-7D
'•'. 8h:P-05
'• Bh:P-ee

Lati-
tude

350334
350642 •
350344
350460
350407
350413
351437
351034
351119
350828
350833

350039
351219
351050
350956
350818
350817
350846
351032
350922
350805
350913
350916
350608
351320
351028
350943
350807
350950
351045

350904
350735
351220

351323
350001

351240
350735
350730
351101
351131

Longi-
tude

0894355
0894300
0894449
0894444
0894457
0894133
0900046
0900243
0900223
0900214
0900147

0900239
0900232
0900035
0900139

0900335
0900043
0900311
0900143
0900154

0900204
0900109
0900030
0900022
0895401

0893050
0895757
0895825
0895833
0895655

0895005
0095733
0895525

0895754
0005240
0095525
0895932
0895635
0095240
0095312

Alti-
tude

355
335

• 363
342
355

320
229
235
238
266

288

238
272
230
251
278
295
265
242
257

272
255
250
280
300

244
252
283
243
251

255
200
300

290
250
330
207
311
203
275

Base of
water-
table
aquifer
54
42
62
34
64
64
57
76
77
91
87

46
80
72
78
99
64
65
71
_Z8
82
01
78
70
41

62
62
104
80
62

GO
94
64

65
52
41
04
109
70
30

Base of
Cook

Mountain
Formation

75
72
98
97
126
64
290
240
306
264
258

242
320
158
333
292
278
289
256
.•IP1 ..
264
236
246
254
239

182
194
188
217
270

234
170
200

209
102
276
176
131
220
226

Thickness
of

confining
unit
21
30
36
63
62
0

233
164
229
173

171

196
260
86
255
193
214
224
185
223

182
155
168
184
198

120
132
84
137
200

154
7G
136

224
50
235
92
22
144
196

Clay
bed
top
62
42
62
34
64

150
76
77
91
87
220
4G
123
89
70
100
184
102
71
70 .
82

130 •
160
70
103
62
G2
125
120
62
193
166
94
00
132
99
52
139
04
109
76
123

Clay
bed
bot-
tom
75
72
90
97
128

290
98
185
126

102
258
114
328
113
184
148
278
164
256
140

110
236
246
90
120

88
94
183
217
75
270
234
106
104
200
134
102
27G
124
131

• 117
226

Clay
bed
thick-
ness

13
30
36
63
62

140
22
108
35

15
38
68
205
24
106
49
94
62
185
62

28
106
86
20
17
26
32
63
97
13
77
GO
12
24
68
35
50
137
40
22
41
103

Clay
bed
top

--

-.
118
203
150
164

129
--

124
193
15B
-.

179

176
168
--

166
149

101
107
-.
--
83
--

127
1 1 1

144
-•

T32

100

Clay
bed
bot-
tom

•-

--
240
306
264

196
..

242
--

158
333

292
--

289
--

301

264
--
.-

254
239

182
194
--
--
95
--
--

170
123
--

289
--

173

220

Clay
bed
thick-
ness

--

122
103
114
32

113
.-
34
140
134
--

110
.-

125

98
--
--
88
90

81
87
--
..
12
--

43
12
._

145
--

44
--
52
--

Aggregate
thicknesses

of
clay beds

13
30
3G
63
62
0

140
144
211
149

85
181
205
58
246
182
94
172
185
187
126
106
86
108
107

107
119
63
97

102
68
55

104
100
50
137
04
22
93

103
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Table 2.~71iickncss of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Continued

Well
No.

Sh:P-93
Sh:P-94
Sh:P-96
Sh:P-l03
Sh:P-113
Sh:P-114
Sh:P-1l5
Sh:P-ll6
Sh:P-H7
Sh:P-118
Sh:P-143
sh:Q-l
Sh:Q-7
ShlQ'B
Sh:Q-16
Sh:Q-21
Sh:o-22
Sh;Q-23
Sh:Q-24
ShrQ-27
Sh:Q-30
Sh:Q-34
Sh:Q-39
Sh:Q-42
Sh:Q-68
sh:Q-74
5h:Q-82
Sh:Q-Q8
Sh:G-89
Sh:Q-90
Sh:Q-124
Sh:Q-125
sh:Q-i30
Sh:R-5

Sh:R-fl

sh:R-9
sh:R-ia
Sh:R-15
Sh:R-21
Sh:R-22

Lati-
tude

350831
350913
351435
350927
351439
351449
351327
351411
351409
351458

351058
350900
350940
350901
350909
351215
351144
351138
351315
351216
351113
351055
351128
351127
351155
351223
351326
350733
350737
350749
350822
350817
350835
351350

351141

351248
350041
351239
350913
350B43

Longi-
tude

0895656
0895739
0895300
0895950
0895722
0895641
0895658
0895740
0895709
0895747

0895739
0894822
0894504
0895113
0095153

0895127
0895044
0895207
0895150
0895103
0895145
0895206
0895130
0895105
0895142
0895221
0895046
0894825
0094056
0895050

0095003
0095035
0894904
0894425

089441 1

0894053
0893940
0093943
0894338
0894240

Alti-
tude

279
248
312
258
301
232
292
290
245
265

229
330
313
270
260
295
305
283
281
208

295
273
309
309
281
295
322
262
259
247
273
250
320
395

372

375
375
342
305
370

Base of
water-
table
aquifer
88
70
67
86
72
48
43
51
38
58
50
66
40
32
48

90
81
66
27
65
78
93
81
78
49
82
60
41
31
54
33
37
56
35

34

40
56
26
4G
42

Base of
Cook
Mountain
Formation

191
171
266
246
287
209
268
270
205
294
258
103
101
144
121
210
136
186
205
166

105
171
152
145
130

154
163
118
49
58

GO
6G
81
252

174

121
56

11?.
59
90

Thickness
of

confining
unit
103
93
199
160
215

161
225
219
167
236
208
37
61

112
73

120
55
120
178
101

107
70
71
67
81
72
103
77
10
4
27
29
25
217

140

01
0
06
13
56

Clay
bed
top
88
98

10G
152
116
101
-43
140
112
168
68
66
40
80
48

107
81
86
123
65

78
154
81
120
82
97
85
50
31
54
33
37
5G
54

171
GO
142

57

54
4G
42

Clay
bed
bot-
tom
105
171
122
246
130
209
00
160
205
294
80
103
101
144
121
210
136
106
205
166

91
171
95
145
130

108
102
118
49
50

GO
6G
01
70
252
en
174
121
--

112
59
90

Clay
bed
thick-
ness

17
73
16
94
22
100
37
20
93
126

20
37
61
64
73
103
55
100
82
101
13
17
14
25
48

11
17
GO
10
4

27
29
25
24
01
12
32

04

50
13
56

Clay Clay Aggregate
Clay bed bed thicknesses
bed bot- thick- of
top torn ness clay beds
181 191 10
..

174 266 92
..

166 287 121

142 268 126
204 270 66
..
•-

192 250 66
..
..
..
--
.-
..
..
..
--

140 185 45
..

120 152 32
..
-•

112 154 42
142 163 21
..
..
--
_ _
_.

12G 152 26
. .
OG 10G 20
--

..
_ .

..

27
73
108
94
143

100
163
86
03
126

00
37
61
64
73

103
55
100
82
101
58
17
46
25
40

53
30
GO
10
4

27
29
25

131

64

fi4
0

50
13
50



Table 2l—TJ:ickness of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Continued

Ho.

Sh:R-23
Sh:R-24
Sh:R-25
Sh:R-26
Sh:R-28
sh:n-29
sh:R-30
sh:T-6
Sh:T-7

sh:T-i3

Sh:T-16

Sh:T-17

Sh:T-18
Sh:U-1
Sh:U-5
Sh:u-12
Sh:U-19
Sh:U-22

Sh:u-29
Sh;U-48
Sh:U-49
Sh:U-52

Sh:U-54

3h:U-55

sh:u-56
Sh:U-58
Sh:U-59
Sh:U-60
3h:v-4
3h:V-7
3h;V-0
3h:V-!0
Qh:V-10
ShtV-17
oh:V-2<

Lati-
tude

350848
350611
350737 "
351402
350B48
350035
350811
351505
352040

352213

352044

351747

352127
352113
352057
351705
351603
351737

351556
352114
352023
352030

352034

352036

351907
352024
352009
352027
352044
351544

352012
352010
351904
351850
352227

Longi-

OB94355
0894244
OB94342
0893935
OB94316
0894341
0894309
0900322
0900154

090005G ..

0900249

0900329

0900107
0895706
0895727
0895320
0895840
0895749

0095859
0895727

0895627
0895708

0895345

0895334

0095709

0895257
0895253
0895232
0895219
0094010

0895038
0095030
0094900
0894035
0005043

Alti-
tude

340
330
270
285
360
315
325
290
400

400

355

330

391
264
268

238
242
300

242
267
251
257

265

265

292
265
265
292
203
27B

273
271
203
202
375

Base of
water-
table
aquifer
40
45
31
31
34
48
40
165
99

90

102

92

75
60
79
92
73
60

71
74
50
54

74

96

'60

60
97
88
78
27
GO
63
G1
03
G9

Base of
Cook

Mountain
Formation

114
110 ,
70
92
07
107
120
326
420

454

398

448

450
216
232

180
207
226

194
152
155
198

212

216

230

174
164
204
205
177
222
105
164
100
362

Thickness
of

confining
unit
G6
65
47
61
53
59
00

161
321

364

296

356 .

375
148
153
86
134
166

123
78

105
144

130

120

170
100
67

116
127
150

162
122
103
117
293

Clay
bed
top
48
45
31
31
34
48
00
296
99
209
328
123
367
112
344
110
305
120
154
172
92
105

- 98
171
109
80

82
102
174
74
192
137
204
178
66
07
140
78
27
150
11B
04
120
255

Clay
bed
bot-
tom
114
110
78
92
84
107
120
326
120
219
420
166
454
150
398
159
323
148
216
232
180
118
109
220
194
152
155
114
198
94
212
150
216
230

174
164
204
110
72
222
144
134
180
362

Clay
bed
thick-
ness
66
65
47
61
53
59
40
30
21
10
92
43
87
38
54
49
18
28
62
GO

88
13
11
55
85
72
73
12
24
20
20
13
12
52
108
67
50
32
45

72
20
40
GO
107

Clay
bed
top

••

136
288
-.

228
-•

321

182
385
366
.-
--

130
124
--
--
--

124
--

152
--

166
--
--

--
--

1GO
124

150
--
_.
--

Clay
bed
bot-
tom

--

208
296
--

2G2
-•
337

243
448
450

--

207
166
..
..
--

158
--

160
--

182
--
-•

--
--

205
177

105

--

Clay Aggregate
bed thicknesses
thick- of
ness clay beds

•-

--
70
10
--
34
--
16
--
61
63
84
--
••

77
42
--
--
*•

34
--
14
--
16
--
--

--
--
45
53

35
--

--

GG
65
47
61
53
59
40
30

203

164

108

191
112
62
60

88
90

108
85
72

73

70

54

41
52

108
67
56
77
08
72
63
40
GO
107
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Table 2.~71iichtcss of the Jachon-uppcr Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Concluded

Wall
No.

Sh:W-3
Sh:W-7

Sh:W-13
Sh:*-18
Tp:E-3
Tp:F-3

Lati-
tude

351750
352026

351938
351923
352641
352517

Longi-
tude

0893943
0094408

0894130
0894228
0894721
0894124

Alti-
tude

279
322

320
364
441
405

Base of
water-
table
aquifer
49
31

42
44
102
55

Base of
Cook

Mountain
Formation

66
202

147
216
411
296

Thickness
of

confining
unit
17

171

105
172
309
241

Clay
bed
top
49
31
102
84
44
180
210

Clay
bed
bot-
tom
66
44
202
147
113
194
290

Clay
bed
thick-
ness

17
13
100
63
69
34
06

Clay
bed
top

--
49
-.
-.

124
338

--

Clay
bed
bot-
tom

-.
60
-.
--

216
411
-•

Clay'
bed
thick-
ness

--
11
--
--
92
73
--

Aggregate
thicknesses

of
clay beds

17

124
03
161
107
80



Table 2--Tfiickncss of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Continued

Well Lati- Longi-
No. tude tude

Sh:J-30 350711 0900107
-Sh:J-41 350723 0900213
— .ShtJ-47 350508 0900459

Sh:J-49 350611 ' 0900344

Sh;J-50 350411 0900416
Sh:J-59 350402 0900513

— Sh:J-62 350459 0900330
Sh:J-65 350232 0900249
Sh:J-71 35020G 0900212
Sh:J-74 350022 0900117
Sh'.J-03 350319 0900144
Sh:J-84 350536 0900627
Sh:J-104 350537 0900145
Sh:J-111 350503 0900132
Sh:J-113 350449 0900136

Sh:J-115 350553 0900223
_Sh:J-119 350521 0900204

ShtJ-127 350438 0900136

\Sh:J-129 350353 0900640
1 >̂ Sh : J • 1 33 350653 09001 1 9

Sh:J-138 350148 0900702
Sh:J-144 350053 0900708
Sh:J-166 350611 0900205

-*6h:K-13 350541 0095902
Sh:K-16 350523 0895801

:.. -*Sh:K-23 350647 0895420

Sh:K-28 350111 0895905
'.- _J>Sh:K-29 350258 0895929
••;-'•" SH:K"-31 " 350U3 0895357
JY Sh:K-33 350545 0805925

f.'" Sh:K-72 350509 0895553
•>'):: Sh;K-7fl 350024 0895827
V:;1 ;, Sh : K- 81 3501 03 089571 9
["-.'. Sh:K-nR 350633 0895438
»S,V 8h:K-09 350G27 0095533

,̂ V. Sh:K-104 350151 0895340
fifj.1' . Sh:K-10B 350153 0895259
jkj/!'. ' Sh:K-109 350532 0895553
$Y<V; ' Sh:K-114 350205 0095341
ifcv Sh:K-115 350560 0095547

Alti-
tude

315
275
230
260

241
241
223
303
295
303
200
243
240
280
272
295
260
245

290
300

300
280
278
295
293

320
\

3201

271
317
275
252
350
300
313
205
300
295
250
302
273

Baso of
water-
table
aquifer
97
49
94
75

54
104
45
94
97
65
45
160
82
114
85

101
98
40

103
88

84
96
100
80
55

112

36
58
Zf
65
44
36
44
83
92

32
24
66
21
02

Base of
Cook
Mountain
Formation
238
248
226
277

187
189
183
205
165
140
167
197
202
240
174

262
180
16B

249
310

242
204
210
224
206
220

150
94
52
210
150
172
184
176
110
37
74
194
47
170

Thickness
of

confining
unit
141
199
132
202

133
85
138
111
68
75

122
29
120
12G
89

161
02
128

146
222

158
108
110
144
151

108

114
36
25
145

106
136
140
93
26

5
50
128
26
70

Clay
bed
top
109
82
94

112
220
104
104
45
94
97
72
45
168
117
114
05

101
112
40
88
103
-,88

162
136
130
117
55

112
204
88
58
27
65
44
36
44
120
105
32
24
66
21
92

Clay
bod
bot-
tom
230
116
100
141
243
187

189
7G
132
108
140
95
186
202
128
174
119
100
57
168
160
164

242
204
210
224
110

136
220
117
94
52
102
150
GG
8G

17G
110
37
74
84
47
102

Clay
bed
thick-
ness
129
34
14
29
23
03
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only beneath the higher hills and ridges in the
northern part. The discontinuous and intercon-
nected sands of the Cockfield Formation con-
stitute a regional aquifer in some parts of the
area of occurrence in Tennessee, Kentucky, Mis-
souri, Arkansas, Louisiana, Texas (Yegua For-
mation), and Mississippi (Hosman, 1988). In the
Memphis area, the Cockfleld Formation consists
predominantly of fine sediments and lacks the
thicker, coarser sands present in other areas.
Consequently, the formation is included in the
Jackson-upper Claiborne confining unit. A few
domestic wells in the Memphis area are screened
in sands in the Cockfield Formation.

The Cook Mountain Formation occurs in
the subsurface of most of the Memphis area,
extending eastward to the approximate eastern
limits of the Jackson-upper Claiborne confining
unit (plate 1). The Cook Mountain Formation
consists primarily of clay, but it locally contains
varying amounts of fine sand. The formation
ranges from about 30 to 150 feet in thickness, but
it is commonly about 60 to 70 feet thick. The
Cook Mountain Formation is a regional confin-
ing unit overlying the Memphis Sand in Ten-
nessee, Missouri, and northeastern Arkansas and
the Sparta Sand in Kentucky, southern Arkansas,
Louisiana, and Mississippi (Hosman, 1988). In
the Memphis area, the formation is the most
persistent clay layer in the Jackson-upper
Claiborne confining unit.

The Memphis Sand occurs in the subsur-
face of all of the Memphis area. Eastward from
the approximate eastern limits of the Jackson-
upper Claiborne confining unit (plate 1), the
eroded upper part of the Memphis Sand directly
underlies the alluvium and fluvial deposits. The
Memphis Sand consists primarily of a thick body
of sand that includes subordinate lenses of clay
and silt at various horizons and ranges from
about 500 to 900 feet in thickness. The Memphis
Sand (and its equivalents) is a regional aquifer in
Tennessee, Missouri, Kentucky (Tallahatta For-
mation and Sparta Sand), and northeastern

Arkansas. The Memphis Sand is equivalent to
(in ascending order) the Tallahatta Formation,
\Vinona Sand, Zilpha Clay, and Sparta Sand of
northern Mississippi and the Carruo Sand, Cane
River Formation, and Sparta Sand of southern
Arkansas (Hosman, 1988). In the Memphis area,
the Memphis aquifer provides water for most
municipal, industrial, and commercial supplies.

Thickness of the Confining Unit Overlying
the Memphis Aquifer

The th ickness of the Jackson-upper
Claiborne confining unit and aggregate thick-
nesses of clay beds in the confining unit thicker
than 10 feet are shown in plate 1. This map was
prepared by interpretation and correlation of
236 geophysical logs made primarily in test holes
for water wells or through the casings of obser-
vation wells and abandoned water wells. These
logs were selected from a file of more than 500
electric and gamma-ray logs made by the USGS
in the Memphis area from the early 195Q's to
1989, Most of the logs in the file were examined
during this investigation. Because many of the
geophysical logs were made in test boles drilled
at MLGW and industrial well fields, the logs
used for making the map were selected on the
basis of well spacing and, when a choice could be
made, on the basis of the quality of the log.
Through the years, wells were drilled on some
MLGW well field lots to both the Memphis and
Fort Pillow aquifers or to replace wells in the
Memphis aquifer to about the same or greater
depths. Thus, the file may contain as many as
three logs for wells on the same well lots. In
addition, lots in MLGW well fields are common-
ly about 1,000 feet apart, necessitating a further
selection of logs based on well spacing for the
scale of the map. Interpretive information from
the geophysical logs used to prepare the map
showing the thickness of the Jackson-upper
Claiborne confining unit and aggregate thick-
nesses of clay beds in the confining unit thicker

_than 10 feet (plate 1) are given in table 2.
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EXPLANATION

DA VIS MEMPH.S UGHT GAS AND WATER
"—— DIVISION WELL FIELD

POTENTIOMETRIC CONTOUR — Shows
altitude ot which wafer level \vould
have s tood in lightly cased wells.
Dashed where approximately located.
Hachures indicate depression.
Contour Interval 10 feet .
Datum Is sea level

WELL FOR WHICH WATER LEVEL
MEASUREMENT MADE IN THE
LATE SUMMER-FALL 1988 WAS
USED AS CONTROL——Number Is
altitude of water level, in fee l
above sea level

175

WELL REFERRED TO IN THE TEXT

5 KILOMETERS

9CT15'
35'15
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DEPARTMENT OF THE INTERIOR
US. GEOLOGICAL SURVEY

MEMPHIS LIGHT, GAS AND WATER
DIVISION WELL FIELD

AREA- WHERE THE CONFINING UNIT
IS THIN OR ABSENT

INDUSTRIAL SPILL OR WASTE BURIAL--
Number re fe rs 1o siies l isted m
table 6

LEAKY UNDERGROUND STORAGE TANK

ABANDONED OR INACTIVE WASTE DUMP
OR LANDFILL

WELL IN THE WATER-TABLE AQUIFER

WELL IN THE MEMPHIS AQUIFER

WELL REFERRED TO !N THE TEXT

\
^
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MORTON

Jackson Pit Dqmp

Brook

41
o



DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

DAV1S

200

313

O
198

Sh:P-99
233

240

35-15'

EXPLANATION

MEMPHIS LIGHT, GAS AND WATER
DIVISION WELL FIELD

AREA OF NO SIGNIFICANT SATURATED
THICKNESS

WATER-TABLE CONTOUR — Shows
altitude of water table. Dashed
where approximately located.
Hachures indicate depression.
Contour Interval 20 feet.
Datum Is sea level

WELL FOR WHICH WATER-LEVEL
MEASUREMENT MADE IN THE
FALL 1988 WAS USED AS
CONTROL~-Number is altitude
of water level, in feet above
sea level

WELL FOR WHICH HISTORIC (1944-87)
WATER-LEVEL MEASUREMENT WAS
USED AS SUPPLEMENTAL
CONTROL--Number shown as less
than (<) indicates altitude of
water level is below bottom of
well

WELL REFERRED TO IN THE TEXT

POINT WHERE 20-FOOT INTERVAL
CONTOUR ON 7 1/2-M1NUTE
TOPOGRAPHIC QUADRANGLE
CROSSES PERENNIAL STREAM

90-15'

\
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Shelby County
Tennessee

UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

In cooperation with
TENNESSEE AGRICULTURAL EXPERIMENT STATION



Major fieldwork for this soil survey was done in the period 1961-65. Soil names and descrip-
tions were approved in l'JG6. Unless otherwise indicated, statements in this publication refer
tc conditions in the county in 1966. This survey was made by the Soil Conservation Service
in cooperation with the Tennessee Agricultural Experiment Station. The contribution by
the Soil Conservation Service is part of the technical assistance furnished to the Shelby
Courtty Soil Conservation District.

Either enlarged or reduced copies of the soil map in this publication can be made by
commercial photographers, or they can be purchased, on individual order, from the
Cartographic Division, Soil Conservation Service, United States Department of Agriculture,
Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY contains infor-
mation that can be applied in manag-

ing farms and woodlands; in selecting
sites for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for agriculture, industry,
and recreation.

Locating Soils
All the soils of Shelby County are

shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to cor-
respond with a number shown on the
Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room; otherwise, it is outside the area and
a pointer shows where the symbol belongs.

Finding and Using Information

The "Guide to Mapping Units" can be
used to find information. This guide lists
all the soils in the county in alphabetic
order by map symbol and shows the page
where each soil is described. It also lists
the capability classification of each soil.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent mate-

rial can be used as an overlay over the soil
map and colored to show soils that have
the same limitation or suitability. For
example, soils that have a slight limita-
tion for a given use can be colored green,
those with a moderate limitation can be
colored yellow, and those with a severe
limitation can be colored red.

Fanners and those who work with farm-
ers can learn about use and management
of the soils from the soil descriptions and
from the section "Estimated Yields/'

Foresters a-nd others can refer to the soil
descriptions for information about use of
the soils as woodland.

Biologists and others Interested in wild-
life can refer to the soil descriptions for
information about, use of the soils as wild-
life habitat.

Engineers and builders can find useful
information in the section "Engineering-
Uses of the Soils."

Planners and developers will be espe-
cially interested in the section "Nonfarm
Uses of the Soils."

Scientists and otliers can road about how
the soils formed and how they are classi-
fied in the section "Formation and Classifi-
cation of the Soils."

Students^ teachers, and other liters wi l l
find information about the soils and their
management in various parts of the sur-
vey, depending on their particular interest.

Newcomers in Shelby County will be
especially interested in the section "Gen-
eral Soil Map," where broad patterns of
soils are described. They may also be in-
terested in the section "General Nature of
the County."

U . J C f W E H ^ W L N T P R I N T I N G

For sale by tile Superintendent of Documents, U.S . Government Pr in t ing Otfice
Washington, D.C. 2W02





Fcr a full descr ipt ion oC a mapping un i t , read both the descripf
scil series to which the rr.ajp.ing unit belongs. The capability units are net discu

;he sui tabil i ty of a giver, soil for crops and pasture, for woodland .

Acler silt loam----------------------------------------------------- -------
"' , r v-i - -i ~ -*- 1 ^ r; >v-^•cnn ^ i_,. _L v <=.... -------------------------------------------------------------
".-v;d"̂  siltv cla~'----------------------------------------------------------
GalITway £ i_t loarr. - --------------------------------------------------------
Go11" ns s• 11 IDam----------------------------------------------------------
Cc.v_T.er c e s lit i~£.m---------------------~---~-------------------------------

Crevasse siIt Icam---------------------------------------------------------
ra_aya sil^ loam------ - ----- - ----- - ---- - -----------------------------------
Filled land, siIty---------------------------------------------------------

Grenada silt lc-a.ii. 0 to 2 percent slopes-----------------------------------
Grenada silt loam, 2 to 5 tercent slopes-----------------------------------

Grenada silt loa.-n. 5 to 8 percent slopes-----------------------------------
~'fL, /• to >_' percent s_Lopes, sev£'re_j. r e rcaen-- — — — — — — - — - — — — -- — —
LTT;., 3 to 12 p,ercent slopee----------------------------------

Grer.ao.5. ccmnlex p to 12 percent slor^es. sevc-relv eroded-------------------
Graded land, silty r.aterials-----------------------------------------------
3',illied land, ^nty--------------------------------------------------------
?!er.rv silt loam------------------------------------------------------------

lorir.i- silt- loam. 5 to £ percent slopes, ercded-
Lc r 11 .P" o i J_t _ oa.Ti j t. t o 1— percent, SZOT; s £ - - - - - - - -
L~ri t ; r silt IOS.T. ,, 3 to 22 p ierceno sl-.^p es . ercd ec
I.-rir.g silt, IOS.T. , 5 to 12 p ercent slor es . severe.'
.'•'-'".r :;i c silo i.::arn, 2 to fJ r ercent slooes --------

- tc p percent sj_o:es, =-r odea--------------------------- j .„
' •- e.T.^h 1 5 S i ' t t ^ ^ " " ^i f— S -rp-p,-. j ^ - v - f - - l - i - r p r - .r. -i" ^ ,-^ i , '- _ _ __ __ __ __ _ ~~ ~'

Memphis silt loam, 6 to 12 percent slopes, eroded--- - - - - - - - - - - - - - - - - - - - - - - - ; I

Memphis silt loa.-r.,' 12 to 20 peroent slopes---- — --!- —--- - - - - - - - - - - - - - - - - - ^1
J;̂ !̂s silt loam, 12 to 5C percent slopes, severely eroded-- - - - - - - - - - - - - - - 52

.--••p.-.s silt learn, jj to 6p percent s lopes-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 31
•ooinsonvil le f ine sandv loam----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - —
Hob ins on vi He silt l o a ~ - - - - - - - - - - - - - - . _ - - - - - _ - - - - - _ - - _ - - - - - _ _ - _ - - _ - - - _ - - _ - - _ "^;
SharXey c l a - r - - - _ _ " "--'-.
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Hi SOIL SURVEY

acid to neutral in reaction. It is flooded every few years.
Onlv a small acivage lias been cleared. Most of (l ie

cleared area, is idle or in bermudagrass pasture. Drought-
iness limits the choice of crops to small grain, pasture,
and o i l i e r crops that. grow in winter and spring, when
moisture is most plentiful.

About three-fourths of the acreage is. woodland. The
trees ai'c mainly cottonwood, black willow, and hack-
berry. In places the stand is thin, although the site is
moderately good for cottonwood and black willow. Be-
cause of droughtiness, the loss of a fourth to a half of
the seedlings in both planted and natural stands is to be
expected.

The droughty nature of this soil l imi ts the choice of
plants that can be grown to provide food for wildlife.
P l a n t s t h a t grow in winter and spring when available
moisture is most plentiful are suitable. Winter small
grains ffi'ow well if flooding is not severe. Sunflowers
and sorghum also grow well. (Capability unit IVs-1)

Crevasse silt loam (Cv).—This is an excessively drained
soil that occurs along the Mississippi Itiver, as tracts 10
to SO acres in size. The surface layer is silt loam or loam
G to 10 inches thick. The substratum is almost, pure
sand. It. extends to a depth of 4 feet or more. The slope
range is 0 to 3 percent. Most areas have an uneven
surface.

Included in mapping were a. few areas that have a
slightly finer textured substratum.

Crevasse silt loam has a low available water capacity
and is extremely droughty. It is slightly acid to neutral
in reaction and dors not need lime. It is flooded every 5
to 10 years.

This soil is suited to small grain, pasture, and other
crops that grow in winter and spring when moisture is
most plentiful. It is fairly well suited to deep-rooted
crops, such as alfalfa, but is too droughty for cotton
and soybeans.

Droughtincss is the main limitation. This limitation
can be partly overcome by selecting plants that grow
when moisture is most plentiful . Flooding is. a minor
limitation.

Very l i t t le of the acreage is woodland. The site is
moderately good for cottonwood and black willow. Be-
cause of dmughtiness, the Ins- of about a fourth of the
seedlings in both planted and natural stands is fo be
expected.

The droughty nature of this soil limits the choice of
plant? that can be grown for wildlife. Plants that have
deep root systems or plants that grow in winter and
spring are best suited. Small grains, sorghum, and sun-
flowers can be grown to provide food for wildlife. (Capa-
bility unit IVs-1)

Falaya Series
This series consists of somewhat poorly drained,

strongly acid, nearly level, silty soils on bottom lands.
Representative profile of Falaya silt loam, 100 feet

north of Haines Road, three-fourths of a mile east of
Outland Road:

Ai>—0 to 6 inches, brown (10TR 4/3) silt loam; weak, One,
granular structure; very friable; strong]? acid;
clear, smooth boundary.

C'l- C to IS inches, bruwii (10YR H / C i silt loam; cuzninon,
medium, light bruwnibh-^niy ami nalu-brmvn mo^
Mrs; Ktrth'turultvs; f rJablu: srrongly acid; cli/.ir,
s:imnth boundary.

CUi;—IS to 3S inches, H^ht tirmvnHh-gray (10YR O'Z ' i y;i[
Mam: c"Uiinnn. medium, frray and brown nioulps;
massive; friable; many, small, hard concretions;
strongly acid; gradual, sniouth boundary.

C'!z—HS to (Xi inches, dark-^ray (10YR J/l) silt loa:n;
common, medium, li^fht brmvui^h-gray, yellowish-
brown, and gray mottles; massive; friable; many,
MiiaH, brotvn. hard concretions; strongly ncid.

The color of the surface layer ranges from brosvn to d:irk
smyish brown. The C horizon has a high (.-0:1 twit nf silt.
The content of sand is no more than 15 percent nnd i-; cum.
moiily less than 10 percent.

Falaya silt loam (Fm).—This is a somewhat poorly
drained, very silty, nearly level soil on first bottoms It
occurs throughout the county, except on the Mississippi
River bottoms. The surface layer is brown, friable si l r
loam about G inches thick. The underlying material is
friable silt loam that contain? brown and gray nwnle?.
It extends to a depth of several feet.

Included in mapping were some areas, in the vicinity
of Woodstock and Millinirton, that aru under la in with
very dark gray to black silt, loam or silty clay loam at a
depth of IS to 30 inches. Also included were small sandy
e%X)ls in the eastern %)art of the county.

In winter and early in spring, the water table is often
within a foot of the surface. In summer and fal l it is
several feet below the surface. Floods cover most areas
during winter and spring, but the Jlondwator seldom
stands more than a few hours..

This soil is easy to work after it dries, out in spring.
The lowest areas, however, arc wet fa i r ly late in spring
(fig. 7). The available water capacity is hi.irh. The reac-
tion is medium acid or strongly acid, and The content of
phosphorus and j^otassium is moderately high. Crops
respond to lime and fertilizer.

If adequately limed and fertilized and otherwise well
managed, this soil is well suited to nearly all The com-
monly grown crops. Small grains can bo grown if sur-
face drainage is good and if flooding is not. severe,
because of wetness, stands of alfalfa arc not. lonu lived.
Tall fescue, annual Icspcdcza, and bermudagrass arc suit-
able pasture plants. The surface is. too wet and ton -nt'[
for grazing during much of winter and earlv in s ] < : in^.
Nearly all of Jhe acreage is used to irrow cotton, cum,
soybeans (fig. P). pasture plants, and trurk .:%-ops. Pity-
ing under crop residue helps to maintain the organic-
matter content.

Excels water is the main limitation. This l imi t : i r ion
can be largely overcome by using a system of drainage
ditches or tile and by selecting plants that tolerate wet-
ness in winter and spring.

Some of the acreage is woodland. The site is excellent
for bottom-land oaks, sweetgum. coftomvood. and other
bottom-land hardwoods. Plant competition is severe.
Weeding is needed in existing stands to promote repro-
duction of desirable species and to eliminate cull tivcs.
Weeding is needed in planted stands to insure survival of
seedlings.

This soil is well suited to many summer annuals that
furnish food and cover for bobwhite quail, dove.?, and
rabbits. Wastes left when corn and soybeans are har-
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Figure 7,—Shaping an area of Falaya s i l t loam, to e l iminate spots where water col lects . The equipment is :i land plane.

vested furnish a considerable amount of food for grume.
The seeds of weeds, annual lespedeza. and native plants
that irrow along field borders and ditches provide addi-
t iona l food. Scattered areas of trees and bushes along
ditchbanks and f ie ld borders provide some cover. Low
areas that are 3 acres or more in size can be developed as
feeding places for waterfowl by establishing- food-pro-
ducing plants and then flooding. The water must be
removed in spring so the crops can be planted in sum-
mer. (Capability uni t IIw-1)

Filled land, silty (Fs).—This land type consists of soil
material that has been moved for the purpose of level-
n:g and building up sites for industrial, commercial, or
residential development. The areas are 5 to 40 acres in
size. Most are near or on the outer edges of Memphis.
Included in mapping were some gravel pits that have
been filled in and are suitable for farming.

A few areas have been filled with trash, tree trunks and
roots, overlapping slabs of concrete, and other types of
f i l l ing material that could cause settling of buildings
and could also cause difficulty in sinking pilings. Areas
that are adjacent to Graded land, siltv materials, crener-1, •< i •/ it?a ; iy consist of clean, silty fill.

If a good seedbed is prepared and if enough fertilizer
n - i i l water are used, this land type is well suited to lawn
Masses and ornamental plants. Some areas are suitable
f°i" development as recreational sites, such as tennis
courts, golf courses, and parks. (Xot in a capability unit)

Filled land, sandy [ry).—Tins land type consists of sand
that was dredged from the Mississippi Kiver. Mosr areas
were made for industrial sites. The largest single r r a c r
is the indus t r ia l site on Presidents Island, which has
been built up to an elevation of 10 feet above the highest
locally recorded flood.

This land type is low in natural fer t i l i iy . The ava i l -
able water capacity is very low. PYequent app l i ca t ions
of fertilizer and watx-r are needed to establish and m a i n -
tain lawns and shrubbery a round b u i l d i i : i r s . i ' \nr in a
capability unit)

Grenada Series
This series consists of moderately well drained, s i l ty

soils that have a fragipan. These soils formed in loess
more than 4 feet thick. The slope range is 0 to 1:2
percent.

Representative profile of Grenada silt loam. 2 to 5 per-
cent slopes, eroded, 200 yards west of Bobo Road and
400 yards south of Smith Road:

Ap—0 to G inches, brown (10YK 4/3) silt loam; weak, fine,
granular structure; very friable; strongly ac id ;
abrupt, smooth boundary.

1321—G to 13 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, subanyular blocky structure; fri-
able ; strongly ac id ; clear, smooth boundary.

B22—13 to 22 incbes, yellowi.sh-brown (1GYR 5/4) silt l o a m ;
few, medium, pale-brown and brown mottles; weak,
medium, suban^ular blocky structure; f r iab le ; few,
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29 Physical Properties and Principles / Ch. 2

Table 2.2 Range of Values of Hydraulic Conductivity
and Permeability

darcy
m/s
ft /s

Rock; K K K
deposif5 ^ (dcrcy) (cm2) (cm/s) (m/s) (gal/day/ff2

•10"

i-
0 E

.

£ ID T3
C
G

CO

-a .S
<u >- oJ: o o

Table 2.3 Conversion Factors for Permeability
and Hydrau/ic Conductivity Units

Permeability, k* Hydraulic conductivity, K

cm ^ f t* darcy m/s ft/s

1 1.08 x 10'3 1.01 x 10' 9.80 x 10- 3.22 x 10'
9.29 x I02 1 9.42 x 10'° 9.J1 x 10J 2.99 x 10s
9.87 x 10"9 1.06 X 10-u i 9,56 x IQ-& 3.17 x IQ-S
1.02 x JO-> 1.10xlO-« 1.04x10' 1 3.28
3.11x10-* 3.35 x 10~7 3.15x10* 3.05x10-' 1
5.42 x 10-'° 5.83 x 10'" 5.49 x JO'2 4.72 x 10"7 1.74 x 10'*

1.85 x 10'
1.7! x 101 =
1.S2 x 10'
2,12 x 10*
5.74 x 103

1

'To obtain k in ft-, multiply k in cm2 by 1.08 x J0~ 3 .



REFERENCE 17

MEMPHIS LIGHT, GAS AND WATER DIVISION
- : S 3 / S A S

November 20, 1990

VT •' -1 • i'. i % . si t •

Mr. Robert Morris
Environmental Engineer
United States
Environmental Protection Agency
Region IV
345 Courtland Street N.E.
Atlanta, Georgia 30365

Dear Mr. Morris:

The answers to the questions asked in your letter dated
November 15, 1990 to Fred Von Hofe are as follows:

Answer ill

There are 206,652 active connections served by Memphis Light, Gas
and Water (see attachment).

Answer ft 2

The water from all eight pumping stations is never at one time
blended together. However, at the boundaries of service areas of
individual pumping stations, the water could potentially blend;
for instance, water from Davis and Alien could blend. Also, the
boundaries of service areas of individual pumping stations may
shift slightly depending on the system demand. See attached map
of distribution system.

Answer ft 3

Private wells in the Memphis City limit would be regulated by the
Memphis and Shelby County Health Department. I would suggest you
contact Mr. Barry Moore, Technical Specialist, Memphis and Shelby
County Health Department, 814 Jefferson, Memphis, Tennessee
38105, telephone number (901) 576-7741.

Caazr



Answer 84
The City of Memphis includes Whitehaven, the Memphis Airport and
The c-ity oi I* Memohis Light, Gas and Water serves Memphis and
111 ofsheliy'ciunty except ̂ 'municipalities outside the city.

Answer ft5

Memphis Light, Gas and Water sells water to Bartlett, Germantovn,
and Lakeland within the county.

Answer ft6
(a) Memphis Light, Gas and Water provides water to Memphis Park

Commission for golf course irrigation.

fhl Memphis Light, Gas and Water bottles Memphis water for
commercial -1" ™or~ 3re a number of food Processing
T - i i a n r ^ In \_ric i'lttuiLJiiJ-'a u.^.—«., — _ - . . --- ,.
Imuckers, Ralston Purina, Kelloggs, Cargill, ADM and more.

If we can be of further assistance in your evaluation, please
contact me at (901) 320-3901.

Sincerely,

Tames Webb
'Manager
Water Laboratory

mb

Attachments

cc: Fred Von Hofe



REFERENCE 18

MEMPHIS LIGHT, GAS AND WATER DIVISI
November 5, 1990

C J ; O C , T /

Mr. Charlie Stevens
EPA Region IV
345 Courtland Street N.E.
Atlanta, Georgia 30365

Dear Mr. Stevens:

Jordan English of Tennessee Division of Superfund located in
Jackson, Tennessee asked MLGW s Mr. Billy Grimm to send you a
copy of "MLGW Water Production 1990." Please find enclosed the
requested document .

If I can be of
(901)528-4197 ,

Sincerely,

further assistance , please contact me at

Fred Von Hofe
Water Research Engineer

mb

Enclosure

cc: Billy Grimm
R. McDonald
T. Whitlow
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WATER SYSTEM INTERCONNECTION VALVES BETWEEN MLGW AND OTHER SYSTEMS
GENERAL LOCATION .

ARLINGTON WATER SYSTEM

1. OLD AIR LINE ROAD & 1-40

VALVE
NO

301

Y

8"

BARTLETT WATER SYSTEM
*

1. CHARLES BRYAN RD. (METER BYPASS)
2. BRUNSWICK & MEMPHIS-ARLINGTON
3. HWY. 64 WEST OF BRUNSWICK ROAD
4. COUNTRYHILL RD. & MEMPHIS-ARLINGTON RD,

7
2
1
9

39
237
97

149

6"
8"
8"

COLLIERVILLE WATER SYSTEM

1. ^AILEY STATION RD. & HWY. 72
._2. HOUSTON LEVEE RD. 6 HWY 72
3. HOUSTON LEVEE RD. & FRANK RD.

2
1
1

1527
1527
1391

12'

GERMANTOWN WATER SYSTEM

1. POPLAR AVE. & KIRBY RD,- (METER BYPASS)
2. FORREST HILL-IRENE RD. SOUTH OF POPLAR PIKE
3. HOUSTON LEVEE RD. & DOGWOOD '
4. TAMERLANE LN. LAST OF RIVERDALE ROAD
5. WOFFINGTON LN, NORTH OF CRESTRIDGE RD.

NOT
NUMBERED 1265 6

1 1455 12
1 1269 8

25 1447 6
51 1447 6

MILLINGTON WATER SYSTEM

1. CUBA MILLINGTON RD. EAST OF QUITO RD.
2. WILKINSVILLE RD. & WEST UNION RD.

1
6

511
537

Pace 13



MErtmtS LIGHT, GflS HMD MflTER DIVISION - PRODUCTION WELLS IM SERVICE

MRLLORY SHEriiRM RLLEN McCORD LICH TERMRN DRV IS MORION SHflll LNG

IB
2B
3R
4B
78
98
10B
MB
12C
13B
14B
15B
168
17R
I9B
20C
210
230
24B
34R
35R
37R
39
40
46

"-»«• 1 tr-i 1 f

52R
548
55B
57C
S6B
61B
6BR
TOR
71ft
72fl
7-1 fl
76R
78fl
79R
80R
e?R
91
93
SG
%
97
93
99

23 UTLLS

101
102
1G3R
1U6R
to/
108
1O9
HOR
lllfl
112

. 113
114
115
117
1 1 ClA a
122
123
124
125R
126
127
12B
130
136R

" 137
138

201
202
203R
204
205
206
207
208
209
210
215
217
218
219
220
221
222
232
233
235
251
252
255
269

24 HELLS

301
303
304
305
306
307
308
310
311
312
316
317
318
319
320
321
322
323
324
325
328

' 330
332

23 HELLS

•f

-401
403
404
414
415
416
417
418
419
420
421
422
424
425

14 HELLS

601 ,
602
603
613
616
617
619
620
621
632

10 HELLS

702
706
'710
722
723
724
725
751
755
761

10 WELLS

.

521
522

2 HELLS

Pni.MER

506
507
500
509

4 UELL.S

26 HELLS

TOTflL PRODUCTION HELLS IN StTRUICE li'.I
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HIGH/LOW PRESSURE SYSTEMS
(CLOSED VALVES)

1. RAL.KILL @ FORTNER
2. BENJESTOWN @ PUMP STATION
3. PLEASANT RIDGE @ PLEASANT RIDGE TO (N)
4 . FAWN LAKE @ SHADY DELL COVE
5* WALSH @ LOCKE CUBA
6. ARMOUR i MILI*ARL.
7. GERMANTOWN @ CHIMNEY ROCK
8. MACON @ WHITTEN
9. MACON @ WHITTEN

10'. PATMORE
11. PATMORE @ MULLINS STA.
12. PATMORE @ MULLINS STA.
11- MACON @ ROCKY POINT
14. SANGA @ THOR
15. ROCKY POINT @ SANGA
16. OVERTON PARK 8 REMILWORTH
17. RIVER EDGE @ OAK KNOLL
18. FLORIDA S McLEMORE
19. JACK CARLEY .@ CHANNEL
20. MEMPHIS AERO CO.
21. PLAYERS CLUB PARKWAY @ WINCHESTER
22. HIGHWAY 72 @ BAILEY STA.
23. BOBO @ WINCHESTER
24. SHEL3Y DRIVE
25. 4800 SOUTH RIDGE/PARKING LOT
26. MALLARD RIDGE @ SHELBY DRIVE
27. CRUMPLER S SI1ELBY
28. SHELBY DRIVE @ GLENEAGLE
29. SHELBY DRIVE
30. MALLARD NEST @ SHELBY
31. SHELBY 6 ROSS
32. BENOIT & SHELBY
33. SHELBY @ RICHMOND HILLS
34. MALONE g HOLMES
35. HOLMES @ HIGHWAY 78 (NORMALLY CLOSED)
36. N. PARKWAY @ DECATUR
37. HORIZON S GERMANTOWN PARKWAY
38. GERMANTOWN PARKWAY
39. GERMANTOWN PARKWAY •

VALVE
NO.
130

3
3
5
8
4

76
15
16
47
48
49
6

14
8

11
6

162
17
21
12
3
4

14
.118
95
3

112
137
2

34
47
41
3
13
2
19
103
110

PAGE
NO.

187
349
371
381
449
483
687
801
801
865
865
865
873
873
873
923

1121
1139
1209
1491
1521
1527
1597
1709
1717
1717
1717
1717
1717
1721
1721
1721
1723
1833
1835
1903 .

47
687
687

VALV
SI2

10"
12 n
6"
8"
8"
6"

10"
6"
6"
8"
6"
6"
6"
6"

12"
6"
8"
6"

12"
10"
12"
12"
12"
6"
8"
8"
2"
2"

12"
8"

12"
8n

12"
6"

12'
36"
12
IS
16



101
1U2
103R
106R
107
100
109
10R
100 <
11R
12
13
14

115
117
118
122
123
124
125R
126
127
12G
13O
136R
137
138

SH:J- %
SH:J "9/
SM:J- Ui6
SH:.l-ino
SH:J- 102
SH: J--103
SH: J-104
SM:.l 101

ur>
.̂H:-J -Mil)
SM:J in/
SH:.I KJO
SM:J- UJ'.i
bH:J-
SH:J-
SH:J-
r»H:J-
SH:J-
SM: J-
SM:J«
ViH: J-
SM:J-
VH: J-
SH:J-
SMr.l--
SH:J-
5.1 1:J-

10
12
13
15
16
17
10
1'J
;io
.'!l•i >
»;/
!i'l
'J.*

605 OI50N
701 PERSON
1609 MHRJORIE
1753 MRRJORIE
1809 MRRJORIE
1853 MRWJORIE
1007 RLICE
1091 RLICE
1091 RLICE
2027 HERNRNDO
2109 MERNRNDO
1074 MRLLORY
1190 MRLLORY
1301 MRLLORY
1192 UHITMORE
1280 UHH MOPE
709 01SON
1910 TRMPR
801 RLICE
2016 BENTON
2100 BENTON
688 MRLLORY
976 MRLLORY
1040 RUTGERS
1085 RLCY
2412 VMHDERniL
1153 OIIMPS1ER

(iri'iii
540
370
372
504
381
362
395
364

391
330
505
370
390
371
499
379
397
574
539
397
452
432
4O1
453
376
537

'.CIM-IM

4b7
292
272
406
295
276
305
284

206
259
423
297
229
205
413
305
317
499
431
300
381
354
315

4S7

RLLEN

PUMP

COOK
LflYNE
COOK
LRYNE
LRYNE
LRYNE
LRYNE •
LRYNE

LRYNE
LflYNE
COOK
COOK
LRYNE
LRYNE
LRYNE
LRYNE .
COOK
LRYNE
LRYNE
COOK
LRYNE
COOK
LRYNE
UUmHINGTON
LMYNE "
LRYNE

MO II IP

IOU
100
100
150
100
100
IOU
IOU

15U
IOU
I OO
IOU
IOU
ion *
100
ion
100
100
ISO
100
IOU
IOU
11)11
1DU
It JO
lljn

MI-Q

1050
1050
1050
1400
1050
1050
1050
1000

1400
1050
1050
1050
1050
1050
1050
1050
1050
1050
1400
1050
1050
1050
1050
1050
1050
1050

wr-nu
265
265
265
250
265
265
265
230

295
265
.''65
265
265
265
265
265
265
265
255
265
265
265
265
265
265
265

ISTUOY

1 1/04/OH
4/07/Ob
10/28/OL".

3/24/87
3/31/8*>
9/io/er>
10/28/OLl

5/17/8'J
10/14/00
4/17/Ofi
1 1 /Ob/00
10/31/00
1 0/09/00
10/21/UO
9/11/72
4/29/80
9/05/72
12/13/8';)
10/17/00
10/24/00
1 1 /05/00
10/17/110
lO/27/Di:.
1O/ 10/Uii
10/22/00

V

?;.>
i'S

51

SU
31
4 '.I
5.?

4..>
I)/
2' >
4>\
Ul
b-l
bl
S<!
4*.)
40
95
3/
3;7
5>i

s/

in- u

»i/ 119.7
•i& 122C
•J2 . '1155

.
fJO 1057
A) 1161
»;•:* 1049
i"i'.J 1.739

(ii 1006
.'U 1 1 7b
».i> 1211
»i7 1245
'»/ 117(1
!.!(>
ii'j U?b9
/i.i 1300

132b
»i-1 110-1
/O 1515
.'U 1319
lit;, 112<)
/-t 1417
/.< 1170
•il 1055
/-I lltf)
1) t '3U*.

I OH

240
214
220

216
238
239
214

158
235
237
232
210

• 217
228

227
250
235
228
227
243
242
241
225

Wtl IS ;>

EGCNO

SC(/EI:H
PUMP -
MOTOR
t-M-O •
Ml -IIM

lolial .|..filli of MO!! <ft.)
- 0»j|.»Ui to top of screen < ft . )
*l:... Ol |AI4.|1
Moi-ifff«H.p»T of molor-
Idtj I (.r i *j| u-t.J li«r*(J <cjpm>
('1.I..-.I 1 1. •/-!.• I O I >

'.V Sj >«.-.. i l:u <j iel*J < C|piii,-'l:l:/. l-.l >
I ' '• Hue Lo uire • -I f \<: i enoj

I (H I I "I to I «lijmniiii; I ... ,, I < I I <
ii' Uti'U.-r 1 ' fnn i t i u*:l i . .1.



WELL * DEPTH SCREEN RT-Q RT-HR TT'JTURV 7 DM

ssn
54B
55D
S7JC
sen
61U
63R
70R
711V
72R
7411
76n
7en
79R
eon
87n
88 Cue)
91
93
95
96
97
98*
99

SH:»
SUM
SM:t
SH:>
SH:t
<iM:»
SH:I
SUM
<SH:K
SUM
SUM
SUM
SUM
SUM
SUM
SUM

SUM
SUM
SUM
SUM
SUM
SUM
SUM

*M'l
-no
-117
-19
-135
-105
- 1 96
-BO
-H2
-no
-UI4
-112
-me
- 1 1 1
-10'3
-9ri

-140
-lie
-119
-lib
-139
-138
-142

404 ZfiCH CURL IN
480 ZRCH CURLIN
540 ZRCII CURLIN
3920 SOUTHERN -
3942 SOUTHERN
525 GOOOLETT
4007 GOODLETT
3806 CENTRflL
3968 CENTRRL
4019 CENTRRL
3575 POPLRR
3678 POF'LFIR
3024 POPLAR
3074 POPLRR
384 2 POPLRR
412 GPflMDUIEM
4077 PRRK
4203 SOUTHERN
4112 RHODES
1042 GETWELL
1116 GETWfZLL
660 GOOOLETT
896 GETHELI.
715 LOEB

48?
456
706
454
-48̂
377
421
532
480

569
377
504
757
495
371

624
796
083
792
574
594
459

407
370
545
360
308
317
316
458
414

505
297
424
651
415
311

521
690
777
692
471
490
355

LRYNE
GOULDS
LRYNE
LRYNE
UQRTHINGTON
WORTH ING TON
LRYNE
LRYNE
GOULOS
GOULDS
LRYNE
LRYNE
LRYNE
' LflYNE
GOULDS
GQULDS

FLOURY
LRYNE
LRYNE
LRYNE
FLOURY
LRYNET
LRYNE

7!i
100
i:>o
i on
inn
75
i on
75
100
100
75
ion
HJU
1SU
inn
ion
15U
i5n
i5i-i
ifjn
jsn
inn
ISM

100
1050
1400
1050
1000
1000

1000
1050
1050
1000
1200
1050
1400
1050
1050

1400
1400
1400
1400
'1400
1400
MOO

220
265
265
265
250
250

225
265"
265
225
200
265
265
265
265

295
265
265
265 .
295
295
295

5/05/81
4/22/81
5/11/81
4/09/81
3/26/81
3/25/81
11/2CIA13
3/23/81
4/20/81
4/04/01
5/06/01
5/11/01
5/13/81
5/07/01
5/ifj/ei
5/14/01

10/17/09
4/04/81
3/31/01
4/01/01
5/11/0'J
9/12/GU
O/29/GU

11
715
56
51)
36
4:>
4:3
2!i
2'J
36
11
41
60
2'B
b!)
46

?f5
Sli
24
33
in
22
?'*

37
63
5?
56
64
(>/

65
74
60
57
6n
77».•)/;
72
tie
67
56
7H
71
(>2
45
71

604
1126
102.?
1115
1023
964

1227
11-37
11H4
875
1176
1248
1475
.12B1
1156

1573
1450
1313
1374
1508
890

1 6O4

193
161
257
194
203
10.4

215
209
203
236
200
195
220
188
107

217
201
270
271
239
2313
263

IOTf*. HELLS .'3

DEPTH - rot.il .U.-plh of well < f t . )
SCHFtiN - 0*[..U, l-r. I:op of screen <FL . )

Hike .-.i t.u.i.|)
- H<ir-:-,.,-(n)i-K-r of molor

-.O - P loi.i I'or i'ij|:t-fJ he.id (rjpm >

ISILlHY - Last. tt-sL .loi»-
1>V Specific yield f (jp
HFF -- Hire to wire e(T n
I.I •- f-'loui tiit^i valve t.i i« I
Mill Total clijruiiiiii: l.^.».

<ic • Undor Const t » j i : t t • • ' ( »

< r m >



REFERENCE 19
Table 6. Household, Family, and Group Quarters Characteristics: 1990
[For <Wmr>ot ol term »AJ nwanr

State
County
Place and [in Selected

States] County
Subdivision

Tn«Sil» .......... — .........
COUNTY

Bacfort Couity ... ___ —— „ — ....

BltdK* Counry __ ..... —— . —— ....
Blown County _ . ___________ ..
bxtyCounff ..... ___ . __ .. _ ..

Cam* County ______ , ___ — ....

Oaatham Cewff . ____ — .. — _ .

OayCounfy _____ . __ .. __ —— _„_

Coff* County ...... __ . _ ..... _
Codwfl County _________________

Oavbson Counfy ...... _ . _______
D«aft»Cour*f _____________ ..
DsKafc County.. _________ .... ____
DciuoftCounly _ .. ____ . ______
DywCounry „_, _ _. _ ,_ __ — ..„

Grw* Coiwy. — _ _ __ ., _ . ___

m/n*on County ___________ ....

Har*Ccunfy ... __ . _ .. _____ ....
Kl*4i>» County _______________

hwdxio/i Gconty ___ . _______ ..
HwityCounry ............... ____ .

Uwi County ________________

McWnn County ... _ ............. ....
Ucrtaty County ___________ , ___

LU^fCounfy ________________

PwryCouify __ _. _________ ......
Pttin County . _ , ____________
Po* County _________________

ft*i County _____________ ....

ftjlhwtord County _____________
Scon County ___ .. ___________

Swbr County __ —— . — _______
SJwfcy Comty .... — . ———— ..... _
Strati County..... ————— _______
St««wl County _ —— . — ______ ._

Tpion County — . ——— ...... __ . ...

UncofCounty ...... „. __ _ ______

Wanwi County . __ .... _ ... ...
Watson County .... ,.

Wiynt County ____ .... _______
VMOw County ....................
WhUwunN ...., _____ . ___ ..
Wllto/won County ., _ . __ . .....
Wfcon County _____ . _______

SUMMARY POPULATION ANC

P^rwii r AJ1 Iwuw-
hoiMnofcb hctt

4 7« OK 1 K3 723

67 K5 27 364
30 031 11 60fl
14 255 5 7!4
1 608 3 26

W 463 33 624
72 043 27 604
34 783 13 150
10 356 3 900
26 660 10 727
50 225 20 189
26 840 6 515
11 791 4 558
25 533 9 629

7 158 2 855
28 840 11 191
34 855 !5 50)
11 103 5 183
34 207 13 43

4W 6W 207 530
10 330 4 216
14 237 5 666
34 532 13 019
34 343 13 «17
25 110 a 453
14 559 5 511
33 423 12 660
45 568 18 361
25 336 S 432
16 912 6 394
54 175 21 482
13 157 4 7B4
49 750 19 429

279 044 111 795
6 571 2 484

22 589 0 276
22 SM J 726
44 232 17 167
19 2*0 7 014
21 630 | 527
27 456 11 362
IS 715 5 976
t ft*2 2 683

IS 551 6 063
S T76 3 &U

31 415 12 329
13 609 5 4C6

323 400 133 639
€ 057 2 418

22 SW 8 423
34 992 13 338

B 058 3 533
27 910 10 881
X 926 12 155
41 710 16 351
22 180 1 834
15 817 B 159
75 515 29 609
24 645 9 2tS
21 2« 8 268
54 073 20 60fl

7 921 2 956
29 940 11 363
S3 516 M 34$

4 714 1 734
16 Oil S S4I
31 393 12 412
17 435 6 734
6 460 2 512
4 454 1 786

13 &18 5 062

48 419 19 753
23 638 9 185
46 747 10 453
41 045 14 801

113 372 42 110
16 189 C S34
« 778 3 287

» 394 19 SM
003 065 303 571

13 958 5 358
9 255 3 678

141 449 56 723
102 065 36 850
37 301 13 033

5 755 2 261
16 316 C 621
13 573 4 832
4 841 f 799

32 597 12 681
57 891 35 823
13 7W S 174
29 569 !1 KC
15 MO 7 722
K X-9 27 928
67 1!0 24 070

HOUSING CHAR;

FatnSy fv3L»A îl*i / Moii/nly hous^uktt 1 Parsons p»f—

FwwAj
houw-

Mur«b- hotiet. no
coupl# husband

TaaJ tvnty preMrt

1 34J 019 t 059 56S 232 i»

19 M6 16 101 2 K£
8 768 7 067 1 293
4 333 3 732 46
2 522 2 104 300

25 344 21 2S4 3 23
21 157 17 S18 2 W
10 158 0 036 1 702
3 035 2 574 35
6 013 6 612 I 092

14 979 12 283 2 114
7 743 6 679 776
3 505 2933 446
7 579 « 266 1 007
2 144 t 7*8 30
a *w G ssi i ico

11 727 g 643 1 S56
3 456 3 141 £67

10 45) 8 842 1 265
131 XS K 592 23 55S

3 10) 2 603 39
4 316 3 574 534

10 «9 8 168 1 5:0
B 923 7 869 1 £43
6 717 5 038 1 334
4 258 3 415 665
9 883 a 412 1 135

13 472 10 708 2 2«
7 454 6 038 1 116
5 076 4 281 HI

16 280 13 290 2 295
3 743 3 <X8 534

14 785 11 895 2 314
78 964 60 790 IS 042
1 924 1 505 321
6 190 4 534 1 356
£633 54% 682

13 223 11 100 1 624
5 150 3 566 1 320
1 466 5 313 820
8 216 6 743 1 126
4 60S 3 8&3 526
2 039 1 705 261
4 553 3 644 561
2 722 2 303 334
B 510 0 01 a 1 144
4 061 3 260 5W

90 561 71 679 15 478
I 735 1 328 323
6 351 4 6*5 1 259

10 265 8 665 T 291
2 606 2 173 328
8 230 6 812 1 097
9 209 7 687 1 301

12 456 10 275 1 751
6 678 5 502 62*
4 711 4 027 522

21 301 15 950 4 504
7 171 5 838 1 032
6 120 4 950 681

15 552 12 280 2 622

2 333 1 958 261
« Tit 7 231 1 163

26 9U 22 2B4 3 712
1 301 1 222 112
4 621 3 745 680
9 219 7 624 1 273
5 266 4 404 645
1 605 1 650 186
1 330 1 105 169
4 010 3 373 455

13 994 11 578 1 813
« 985 S 6C6 1 OS8

13 967 11 612 1 431
11 886 9 903 1 507
31 225 25 678 4 272

S 128 4 150 765
2 555 2 067 353

15 091 12 7C6 t «53
212 076 144 773 56 *04

4 151 3 573 447

2 112 2 452 251
43 516 35 372 5 632
28 ill 2* 907 3 545
10 345 B 119 1 7ft)

1 715 t 402 241
4 938 4 074 653
3 982 3 325 508
1 451 1 IM 130
8 601 7 Ml 1 365

25 375 20 537 3 798

4 079 3 448 «2
0 JW 7 1W 1 076
5 066 4 5tt 765

23W6 20 255 2 228
19 810 W 710 2 249

*CTERJ5TiCS

T«

505 7W

7 S3
2 040
1 45

73
B 280
6 447
2 9S2

94
2 714
5 210
1 767
1 053
2 050

71
2 706
3 773
1 327
2 975

76 135
I 107
1 380
2 920
3 694
1 736
1 253
2 777
4 883
2 378
1 318
5 202
t 041
4 534

32 415
560

2 066
2 W3
3 944
1 664
2 C6I
3 146
1 368

644
1 470

WO
2 019
1 325

43 078
683

2 072
3 073

927
2 651
2 966
3 893
2 156
1 448
8 303
2 044
2 148
5 056

663
2 582
7 431

343
I 220
3 193
1 468

607
456

1 082

5 759
2 200
4 466
2 915

10 003
I 406

732
4 429

91 495
1 207

065
14 213
7 339
2 688

546
1 6&3

940
348

3 oeo
10 448

1 0»5
: 403
t 736
4 632
4 460

I HouMrtoW* 1*JJ Won*

Total

442 l£f

G 911
2 536
1 349

670
7 4CO
5 714
2 789

872
2 531
4 779
I 52*

963
1 910

649
2 470
3 431
1 257
2 6M

62 &30
1 032
1 293
2 648
3 360
1 576
1 165
2 530
4 S73
2 218
1 217
4 7*7

976
4 138

29 025
532

1 887
1 940
3 639
1 708
1 922
2 9C2
1 229

604
1 373

6O6
2 SJO
1 230

36 661
625

1 894
2 634

859
2 455
2 635
3 6CO
2 014
1 356
7 397
1 873
1 954
4 554

592
2 385
6 206

327
1 119
2 950
1 366

568
430
990

4 757
2 022
4 126
2 623
6 545
1 311

656
3 8S6

77 SW
1 127

793
13 048
fl 364
2 410

S12
1 565

841
322

2 834
9 004

1 011
2 928
1 622
4 146
3 010

K pun and ovw

T«aal Fwnart

171 077 143 105

3 11" 2 547
1 290 1 017

751 603
320 240

3 267 2 661
2 277 1 026
1 496 1 192

470 375
1 435 1 1*8
2 3M 1 839

567 436
51+ 422
635 772
318 214

1 138 882
1 568 1 264

766 623
1 2» 1 026

(8 268 14 969
607 461
M2 560

1 2B5 1 007
1 773 1 435

765 556
585 439

1 312 1 061
2 560 2 114
1 166 B91

S90 459
2 120 1 687

£22 412
1 625 1 313

11 581 9 483
269 212
668 75!
978 764

1 671 1 334
905 703
975 765

1 619 1 282
619 505
335 248
665 514
475 358

1 192 940
618 464

12 562 10 642
343 2E2

1 059 842
1 596 1 317

451 353
1 376 1 090
1 237 1 COS
1 755 1 425
1 073 860

707 577
3 2» 2 554

963 761
939 779

2 052 1 6SO

255 194
1 167 917
2 071 1 623

1G9 136
553 432

1 556 1 290
745 531
300 232
239 184
519 410

1 945 t 593
984 779

1 970 I 592
1 283 990
2 671 2 136

684 SS3
322 252

1 561 J 239
25 302 20 245

£43 512
444 344

5 674 4 669
2 579 2 063
1 148 92*

265 207
865 703
385 300
149 105

1 404 1 152
3 632 2 945

55! 444
1 475 1 203

915 72S
1 3W 1 117
1 638 1 335

HouwteW F»m*y

2J6 3JB

2.47 2.56
2-59 3.01
2.46 2.90
2.64 3.06
2-51 2.94
2.61 3.02
265 3.07
2.60 3.03
2.50 2.95
2.49 2-54
2-82 3.15
2.59 3.01
2.65 305
2.51 2.53
2.58 3.00
2.57 3-01
2.53 3.00
2.55 2.32
2.36 2-97
2.45 2-91
2.50 2.93
2.85 3.06
2.52 3.01
2.97 3.40
2.64 3.07
2.64 3.04
2.48 2.96
2.53 3.02
2-64 3,02
2.S2 2,34
2.75 3.16
2.56 297
2.50 3.C2
2.65 3.07
2.73 322
2.56 3.00
2-53 2.99
2-74 3.29
2.54 2.57
2-*2 2.99
2.63 3.04
2.55 2.96
2,56 3.01
2.52 ^94
2.55 2.94
2.52 2.95
2,42 2.97
2.50 300
2.6fl 3.15
2.62 3.06
2.56 3.06
2.S7 3.01
2.54 2.56
2.55 2.98
2.51 2.36
2.57 3.00
2.55 3.06
2.67 3.08
2.57. 3.G4
2.62 3.07

2.64 3.C3
2.63 3.06
2.72 3.09
2.72 311
2.74 3.13
2.S3 300
2.5* 2.M
257 3.02
2.52 2.58
2.66 3.05

2.*5 2.33
2.57 3.00
2.53 2.96
2.77 3.14
2.69 3.14
2.78 3.21
2.67 3.06
2.58 2.96
2-65 322
2.61 3.03
2.53 2.33
2.48 2.93
2.77 3.13
2.86 327
2.56 3.01
2.46 291
2.75 3.10
2.69 3.05
2-57 3.01
2.45 2.95

2.65 303
2.47 2-«
2.57 2.H
2.68 320
2.73 3.13 1

Pwwni ii graup quirts^

Clfcerpw-
Insilu- loot in

!fcnaJi»c: jrcLp
ToiaJ person* qt;tftrc

128 12} U 3M (3 740

655 578 77
3SO 343 37
269 £3 *1

1 061 1 «1 10
1 506 1 044 t62
1 669 539 1 130

236 235 11
111 111
654 368 266

1 280 745 531
300 180 1JO

1 Ota 187 641
6C4 210 JX

80 71 9
301 270 31
444 452 32
275 275
529 529

21 035 10 317 10 773
142 142
123 106 17
529 36-3 1*0
51 1 474 37
449 436 13
110 110

1 2S6 314 562
747 644 1C3
405 20i 200
1fl3 146 37

1 678 727 Ml
2C5 1S3 12
730 525 205

6 492 3 622 2 870
163 168
7M 770 18
283 £63 20
333 299 34
197 Si 133
214 2!2 2
432 368 *4

1 030 1 039
176 163 13
£44 110 13*
121 119 2

1 601 445 1 156
157 145 12

12 349 3 233 9 06!
1 072 1 051 21

893 664 9
3!1 302 9
149 136 13
247 239 B
329 329
673 446 227
2*2 242

K 56 33
2 467 6*1 1 62$

215 205 10
251 229 62
739 663 5:
112 112
601 317 2W

6 902 47? 6 510
7 7 -

1 289 1 2M
319 253 20
201 192 9
152 152

54 49 5
105 105

Z 954 534 2 420
706 410 256
480 434 46
449 449

5 153 | 455 3 743
163 169

85 85
649 582 67

23 245 12 180 11 065
145 134 11
184 95 W

2 147 1 351 756
1 216 637 579

267 267
125 100 25
231 220 11
121 SO 31

5 5
35S 381 14

4 424 2 017 2 *Q7
226 204 22

2 403 479 1 92*
210 132 18
713 693 1*
565 Z71 2W

TENNESSEE 63
flPTl CPHI47 CENSUS*) 72SCOOO OV3C/OI 1O3* AM UAO4ME: C OAT*«€NSUSeo'fWfnpsa <a*7. O5/20/*l IO20.M OUTP-JT OMSTTE-M751 PAGE
ai Oi 'ZO'ftl 1030.«3 inT-CSNSiis*r«l DVZW»1 fOao>*3 META.CENSUSOO'PHITABLiS*?. (W2O9' lfri«2*



B&V WASTE SCIENCE AND TECHNOLOGY CORP, .
REFERENCE 20

TELEPHONE MEMORANDUM

ERA BVWST Project 52009.012
BVWST File

Shelby County Private Wells October 21, 1991
10:40 a.m.

To: Barry Moore
Company: Shelby County Health Dept.
Phone No.: (901) 576-7741 ,

Recorded by: Jancie Hatcher _'<X̂  ' /

He told me that there are probably private wells in the area, but
specific locations can't be pinpointed except with a house-to-house
survey. The entire area is served by a municipal water system, so
everyone has the potential for hook-ups to municipal water.



REFERENCE 21
DEPARTMENT OF THE ARMY

MEMPHIS DISTRICT. CORPS OF ENGINEERS

B-202 CLIFFORD DAVIS FEDERAL BUILDING
167 N. MID-AMERICA MALL

MEMPHIS, TENNESSEE 38103-1894

April 1, 1992

Engineering Division
Hydraulics and Hydrology Branch

Ms. Laura J. Morrisson, Project Scientist
B & V Waste Science & Technology Corporation
1117 Perimeter Center West, Suite W-212
Atlanta, Georgia 30338

Dear Ms. Morrisson:

Reference is made to your letter dated March 25, 1992, and
follow-up telephone conversation with Ms. Jancie Hatcher on
March 31, 1992, inquiring about water flow information in the
Memphis, Tennessee, area.

Please find enclosed the following discharge data for 1990 at
Corps of Engineers' gaging locations:

a. Mississippi River at Memphis, Tennessee, River Mile 734.4
b. Loosahatchie River at Brunswick, Tennessee, River Mile

25.3
c. Wolf River at Raleigh, Tennessee, River Mile 9.4

Also enclosed are discharge data for USGS gaging locations
from October, 1989, to September, 1990:

a. Nonconnah Creek near Gennantown, Tennessee, River Mile
17.3

b. Wolf River at Walnut Grove Road at Memphis, Tennessee,
River Mile 15.4

c. Loosahatchie River near Arlington, Tennessee, River Mile
30.4

If we can be of further assistance, please feel free to
contact us.

Sincerely,

raulics and Hydrology Branch
Enclosures



20 DAILY STAGES FOR 1990

MISSISSIPPI RIVER AT MEMPHIS. TENN.

LOCATION. LAT. 35-07-23, LONG. 90-04-36.
DOWNSTREAM FROM HARAHAN BRIDGE.

MILE 734-4, APPROXIMATELY EIGHTEEN HUNDRED FEET

CAC£. AUTOMATIC RECORDER ON SOUTHWEST CORNER OF AMERICAN COMMERCIAL LIQUID TERMINAL OIL DOCK AT
427 UEST ILLINOIS AVENUE.

GENERAL INFORMATION. DRAINAGE AREA (REVISED). 92B. 70O SQUARE MILES. BANKFULL STAGE. 34 FEET. LOW
UATER REFERENCE PLANE, MINUS 2. 6 FEET ON CAGE. THE AVERAGE RELATION BETWEEN BEALE STREET CAGE
AND CAGE NEAR BRIDGE IS A STRAIGHT LINE YIELDING STAGES ON THE BRIDGE CAGE THE SAME AT ZERO
STAGE, AND 1.6 FEET LOWER AT THE 5O FOOT STAGE.

RECORDS AVAILABLE. STAOE, OCT. 1934 TO SEPT. 1951 AND OCT 1952 TO DATE IN REPORTS OF US.
GEOLOGICAL SURVEY. DEC. 1934 TO DATE IN REPORTS OF THE NATIONAL WEATHER SERVICE. (WEATHER
SERVICE STAGES FROM DEC. 1890 TO AUG. 1932 REFER TO BEALE ST. CAGE. AND FROM SEPT 1932 TO DEC
1934 TO GACE AT SITE l.OOO FEET DOWNSTREAM.) SINCE 1950 IN REPORTS OF THE CORPS OF ENGINEERS.
MEASURED DISCHARGE. INTERMITTENTLY FROM 1682 TO 1904, AND 1932 TO DATE. DAILY DISCHARGE- JAN.
1933 TO DATE. ALSO IN REPORTS OF THE GEOLOGICAL SURVEY

EXTREMES. HIGHEST, 48.7 FEET ON FEB. 10, 1937. LOWEST, MINUS 10.70 FEET ON JUL. 10 AND 11, 1988
MAXIMUM. 2,020.000 CFS WAS MEASURED ON FEB. 7, 1937 (STAGE, 48.3). MINIMUM, 78-OOO CFS ON AUC
25, 1936 (STAGE, 0.0).

DAILY EIGHT AM. STAGE IN FEET

DAY JAN FEB MAR APR

CAGE ZERO. 183.91 FEET, N. C V D. OF 1929

JUL AUC SEP OC T NOV DEC

1 -3.4
2 -2. 9
3 -1. 9
4 07
5 4.4

6 86
7 11. 5
6 14. 4
9 15 5
10 16.3

11 166
12 16. 5
13 15.7
14 14.6
15 132

16 12.2
17 116
16 11 2
19 10 0
20 8. 8

21 7 9
22 86
23 M.I
24 13 4
25 152

26 163
27 169
26 17. 3
29 17 7
3O 17. 6
31 17.2

16. 5
17. 1
18. 1
19. 7
21. 0

22. 7
24. 1
25. 2
26 1
26. 9

27. 3
27. 5
27. B
27. 9
28. 1

28 9
29 1
29. 3
29. 8
30. 2

30. 6
31.0
31.2
31 3
31 2

31. 1
31 1
31. 1

31. 1
30. 6
29. 9
28. 7
26. 6

23. 9
21. 2
19. 5
19. 1
19. 1

16. 9
16. 2
15. 7
15. 2
15. 3

16. 1
16. 6
17. 2
19. 3
21. 4

22. 9
23. 8
24. 5
24. 8
24. 9

24. 7
24. 2
23. 2
21. 6
20. 1
19. 0

18. 3
17. 6
16. B
15. 7
14. 8

14. 1
13. 1
12. 1
11 4
10. 9

10. 5
10. 1
10. 6
11. 4
12. 1

12. 6
13. 2
14. 3
14. 8
15. 3

15. 4
15. 2
14. 3
13. 6
13. 6

14. 0
14. 3
14. 9
15. 5
15. 4

THE FOLLOWING

MEAN 1 1 . 38
MAX. 17.7
M1N. -3. 4

26. 85
31.3
16. 5

21.71
31. 1
15. 2

13. B7
18. 3
10. 1

14. 7
13. 9
13 1
12. 3
12. 3

12. 6
13. 2
14. 0
16. 1
18. 2

19. 4
19. 7
19. 1
18. 2
17. 2

16. 8
17. 1
18. 1
20. 4
23. 4

25. 4
26. 9
23. 1
29. 1
29, B

30. 2
30. 3
30. 3
30. 3
30. 2
30. 2

REFER ONLY

20. 98
30. 3
12 3

30. 2
30. 2
30. 4
30. 8
30. 7

30. 6
30. 4
30 1
29. 5
29. 0

28. 3
27. 6
26. 9
26. 0
25 1

24 3
23. 4
22. 1
20. 5
19. 3

18 8
19 3
19. 2
19 9
18. 5

18. 4
18. 4
IB. 7
IB. 9
IB. 7

18. 4
18. 1
17. 6
17.0
16. 3

15. 9
15. 5
14. 9
14. 4
13. 9

13 6
13. 5
13. 3
12. 9
13. 0

13. I
13. 2
13. 4
14. 0
14. 6

14 B
14. <?
14. B
14. 6
14. 3

13. 7
13 5
13 6
13 6
13 3
12 4

11. 3
9. 9
9. 0
9. 0
9 4

9. 1
8. 6
B. 4
8. 3
8. 5

8 B
9 0
8. 8
7. 8
7. 2

6 6
5. 9
5. 3
5 1
4 B

4 4
4. 3
4 6
5. 6
6 6

7. S
8 3
8. 9
9 2
9. 2
9 0

TO READINGS APPEARING

54. 45
30. B
IB. 4

14 51
18 4
12 4

7. 69
11. 3
4. 3

8. 3
8. 1
8. 2
7. 9
7. 5

7. 0
6. 6
6. 2
6. 3
6. 3

5. 8
5. 6
5. 9
5. 5
4. 5

3. 6
3. 4
3. 4
3. 0
2. 8

2 5
2. 3
2 6
2. 8
2. 5

2. 1
I. 8
1. B
1. 9
1. 8

IN THE

4. 60
6 3
1. 8

1. 6
1. 2
0.6
0.6
0. 0

-0. 4
-0. 5
0. 6
1 5
2. 2

2. 5
S &
3. 7
4 4
5. 0

4. 9
5. 1
6. 0
7. 3
6. 4

9. 0
9. 0
8. 5
7 9
7. 8

8. 0
8. 5
8. B
9 0
9 1
9. 3

TABLE ABOVE.

4. 92
9. 3
-0. 5

9 6
9 1
8. 1
6 5
4. 7

3 1
2. 3
1. 9
1 8
2. 0

I. 9
2 0
2. 2
2. 7
3 6

4 6
5 1
5 5
5. 3
4. 9

4 3
3.3
2. 1
1 7
1. 3

1. 2
1. 7
2 8
3 3
3. 5

3 74
9.6
1. 2

3 8
4. 5
5. 5
6 5
7. 0

7 8
9. B
12. 2
13. 6
14 3

14 5
14. 2
13. 7
12 4
10 8

9 2
7. 8
7. 7
8 3
9 4

14 1
19 0
21 9
24 7
26. 2

27. 4
28 7
29. 9
30. 8
31 3
32. 1

15. 45
32 1
3 8

HIGHEST STAGE WAS 32. 43 ON DEC 31.
LOWEST STAGE HAS -3. 46 ON JAN 1



JAN

DAILY DISCHARGE FOR 1990

MISSISSIPPI RIVER AT MEMPHIS, TENN.

COMPUTED DAILY DISCHARGE IN THOUSAND CUBIC FEET PER SECOND

FEE MAR APR JUN AUC SEP OCT NCV DEC

I
2
3
4
3

6
7
8
9
10

11
12
13
14
13

16
17
IS
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
MAX
MIN
TOTAL

196
203
222
270
349

443
327
611
642
63B

661
648
619
580
337

304
485
471
4A3
418

403
42B
483
339
383

614
625
627
634
630
613

303
661
196

DISCHARGE

601
621
664
713
766

630
883
928
963
992

10O3
1009
1013
1017
1029

1032
1O66
1081
1103
1123

1141
1134
1133
1150
1142

1134
1126
1124

985
1133
601

FOR YEAR

1120
1102
1068
1010
922

814
722
633
676
643

609
392
380
572
58 5

607
623
634
723
796

832
888
917
923
923

912
886
841
778
722
691

78S
1120
372
MAS

666
643
618
385
337

334
503
481
464
452

439
43O
444
466
487

307
523
332
364
573

373
356
332
514
316

327
333
352
566
360

330
666
433

2 11 827

339
317
497
482
483

496
311
541
601
633

685
683
664
633
611

604
618
660
743
850

933
990
1037
1074
1102

1116
1121
1120
1118
1116
1112

771
1121
482

1113
1106
1103
1104
1103

1101
1094
1081
1060
1036

1010
979
947
908
869

832
794
743
688
631

649
670
676
674
673

679
682
638
689
680

86?
1113
649

649
654
635
614
392

377
560
342
524
514

510
511
507
504
509

516
521
333
553
374

582
387
387
377
3*1

543
534
533
527
510
484

533
669
484

MEAN DISCHARGE FOR

432
422
406
409
413

4O6
399
393
395
402

410
413
406
389
373

364
332
340
334
326

318
316
323
341
363

389
411
423
428
429
423

386
432
316

YEAR WAS

409
408
407
401
392

379
368
363
366
362

352
350
352
341
321

307
3O3
300
293
288

283
281
285
287
281

273
268
26S
267
264

327
409
264

253
249
240
238
230

225
227
240
252
260

263
269
286
301
311

312
321
343
371
396

410
411
400
392
393

401
413
422
427
429
433

326
433
225

380

435
422
394
357
322

293
279
272
273
276

275
279
285
299
319

337
347
354
351
344

333
315
298
290
286

289
298
313
320
321

319
433
272

325
336
356
372
383

406
431
503
536
330

551
54O
319
482
444

407
380
386
39B
438

374
703
B12
911
972

1021
1078
1 131
1166
1198
1232

631
1232
325

MAXIMUM DISCHARGE WAS 1.242-243 CFS ON DEC.
MINIMUM DISCHARCE UAS 194, 180 CFS ON JAN 1

31.



90 DAILY STAGES FOR'1990

LOOSAHATCHIE RIVER AT BRUNSWICK, TENN.

LOCATION. LAT. 35-16-52, LONG. 89-45-5O. MILE 25.3- HIGHWAY BRIDGE ABOUT A MILE NORTH OF
BRUNSWICK. THE MOUTH OF LDOSAHATCHIE RIVER IS 740.6 MILES UPSTREAM ON THE MISSISSIPPI RJVER
FROM HEAD OF PASSES.

CASE. STAGE DETERMINED FROM MARK ON GUARDRAIL ON UPSTREAM SIDE OF BRIDCE.

CEWERAL INFORMATION. DRAINAGE AREA, 5O6 SQUARE MILES. BANKFULL STACE, 21 FEET. DUE TO CHANNEL
IMPROVEMENTS IN 1976. USING AN AUTOMATIC RECORDER ON THIS BRIDGE BECAME IMPRACTICAL.

RECORDS AVAILABLE. STAGE, JAN. 12, 1939, TO JUN. 28, 1976. STAGES PUBLISHED FROM MM. 28, 1976. TO
DATE ARE M6AN STAGES FOR TIME OF DISCHARGE OBSERVATION, COMPUTED DAILY DISCHARGE, 1939 TO JUN.
28. 1976. DISCHARGE VALUES FROM JUN. 2fi, 1976 TO DATE ARE ACTUAL DISCHARGE OBSERVATIONS.

EXTREMES. HIGHEST, 28.5 FEET, FROM WATERMARK, IN JAN. 1935. LOWEST OBSERVED STAGE, 4.01 FEET ON
AUC 15, 1988. MAXIMUM, 39,700 CFS OBSERVED ON JAN. 9, 1946 <STACE, 25. B). DISCHARGE NOT
DETERMINED FOR RECORD HIGH STAGE. MINIMUM, 46 CFS COMPUTED FOfl JUL. 16, 1944, AND SUBSEQUENT
DAYS.

DAILY EIGHT A. M, STAGE IN FEET CACE ZERO, 227.25 FEET, N. C. V. D. OF 1929

DAY JAN FEB MAR APR JUN JUL AUC SEP OCT NOV DEC

1
2
3
4
5

6
7
B
9
10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

A
5. 0
A
A
A

A
A
A
A
A

A
A
A
A
A

A
4. 2
A
A
A

A
A
A
A
A

4. 4
A
A
A
A

A
A
A
A
A

7. 1
A
A
A
A

A
A
5 5
A
A

19. 7
A
A
A
A

4. 8
A
A
A
A

A
A

A
A
A
A
A

A
A
A
A
A

A
5. 3
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

4. 4
A
A
A
A

A
A
7. 1
A
A

A
A
A
A

5. 7
A
A
A
A

A
4 B
A
A
A

A
A
A
4. 6
A

A
A
A
A
A

12. 4
A
A
A
A

A
A
A
4. 5
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A

A

A
A
A
A
A

A
A
A
4 3
A

A
A
A
A
A

A
A
A
A
A

A
A
4. 3
A
A

A
A
A
A
A

A
A
A
A
A

4. 3
A
4. 3
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
4.3
A

A
4. 3
A
A
A

A
A
A
A
A

A
A
A
A
4. 3

A
A
A
A
A

A
A
4. 3
A
A

A
A
A
A
A

A
A
A
A

A
A
4.3
A
A

A
A
A
4. 5
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
4 3

A
A
A
4.3
A

A
A
A
A
A

4 3
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

4. 3
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
4 7
A
18 3
A

A
A
A
A
A

A
A
A
A
A

THE FOU.OWINC REFER ONLY TO READINGS APPEARING IN THE TABLE ABOVE

MEAN
MAX.
MIN.

A-NO RECORD.
YEARLY RECORD INCOMPLETE,
STAGES SHOWN ARE MEAN STACKS FOR TIME OF DISCHARGE OBSERVATIONS.



. TO
JN.

3N

r

oec

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
4. 7
A

IS. 3
A

DAY

1
2
3
4
3

6
7
B
9

10

11
12
13
14
19

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

HE AN
MAX.
MIN.

DAILY DISCHARGE FOR 1990

LOOSAHATCHIE RIVER AT BRUNSUICK, TENN.

COMPUTED DAILY DISCHARGE IN CUBIC FEET PEfl SECOND

JAN FEB

493

MAR APR MAY

438

319

JUN JUL AUQ SEP OCT NOV DEC

113

123

126

140 220
112

228

32?

1010O

331

201

270

116
345

7016

3173

1043 138

283

121

122

109

1OO

142

A-NO RECORD.
YEARLY RECORD INCOMPLETE.
DISCHARGE VALUES 3HOUN ARE ACTUAL DISCHARGE OBSERVATIONS.



92 DAILY STAGES FOR 1990

UQLF RIVER AT RALEIGH, TENN.

LOCATION
RIVER

LAT. 35-12-08, LONG. 89-55-24 MILE 9.4, AUSTIN PEAY HIGHWAY BRIDGE.
IS 738.6 MILES UPSTREAM ON THE MISSISSIPPI RIVER FROM HEAD OF PASSES.

THE MOUTH OF UOLF

CAGE. AUTOMATIC RECORDER DN BRIDGE.

GENERAL INFORMATION. DRAINAGE AREA, 770 SQUARE MILES. flANKFULL STAGE, 12 FEET. DISCHARGE IS
AFFECTED BY BACKWATER DURING HIGH MISSISSIPPI RIVER STAGES. RIVER CONDITIONS HAVE CHANCED SINCE
1962 DUE TO CHANNEL ENLARGEMENT AND REALIGNMENT OPERATIONS.

RECORDS AVAILABLE. STAGE, MAY 12. 1936, To DATE. PRIOR TO NOV.
DOWNSTREAM. COMPUTED DAILY DISCHARGE, 193A TO DATE.

22, 1940. CAGE WAS 70O FEET

EXTREMES. HIGHEST, 23.72 FEET, FROM WATERMARK, ON JAN. 20, 1935. LOWEST, MINUS 5.93 FEET ON OCT.
15, 1963. MAXIMUM, 41,400 CFS COMPUTED FOR JAN. 9, 1946 (STAGE 20.4). DISCHARGE NOT DETERMINED
FOR RECORD HIGH STAGE. MINIMUM, NO FLOW FROM JAN. 30 TO FEB. 9, 1937. BECAUSE OF BACKWATER.

DAILY EIGHT A .M. STAGE IN FEET

DAY JAN FEB MAR APR JUN

CAGE ZERO. 217.22 FEET. N. C. V D. OF 1929

JUL AUC SEP OCT NOV DEC

J
2
3
4
3

6
7
e
9

JO

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
26
29
30
31

0 1
0. 1

-0 4
0 9

-0. 4

-0. 5
-0. B
-0. 9
-1. 4

A

A
A
A
A
A

A
-2. 7
-0. 9
-1. 4
-1. 2

-1. 4
A
A
A
A

-2. 5
-2. 0
-1. 6

4. 6
1. 1
1 4

0. 5
7. 3
B. 3
9. :

10.6

12. S
e. 6
5. 3
3. 5
6. 3

6. 7
7. 3
5. 5
3. 0
3. 4

6. 2
3. 3
2.3
1. 6
1. 2

0. 8
1. 4
1. 4
1. 4
1. 3

1. 0
0. 9
0. 7

0. 7
0. 3
0. 1

-0.3
-0. 6

-1.2
-1. 3

4 .8
1. 5
2. 3

2.0
1.7
1. 2
0. 5
3 1

1 7
1. 6
1. 8
1. 9
1. 0

0. 5
0. 2
A
A
A

A
A
A
A
1 6
0. 3

E 0. I
£ 0. 0
E 0. 0
E -0. 1
E -0. 2

-0. 3
A
A
A
A

A
A
A
A
A

-2. 9
-0. 9
0. 3
A
A

0.2
1. 0
1. 6
1. 2
1 0

0. 5
0. 3
5. 6
1. 6
2. 4

3. 2
2.8
3. 1
2. 7
2. 3

2. 1
1. 3
0.2
0. 0
A

A
A
A

-2, 1
A

A
A
A

-2, 0
3. I

1. 1
4. 1
4 2
3. 5
2. 8

2. 1
1-8
1. 7
1. 4

-O. 4
A

A
A
A
A
A

A
A
A
A
A

-1. 1
A
A
A
A

A
A

-2. 5
A
A

A
-0. 1

E -1 3
E -1. 7
E -2. 1

-2 5
A
A
A
A

A
A
A
A
A

A
A
A

-3. 2
A

A
A
A
A
A

A
A
A
A
A

A
A

-2. 9
A
A

A
A
A
A
A
A

-3. 3
E -3 3
E -3. 4
E -3.4
E -3. 4

-3. 4
-3. 4
-3. 4

A
A

A
A
A
A
A

A
A
A
A

-3. 4

E -3. 4
E -3. 5
E -3. 5

-3. 5
A

A
A
A
A
A
A

A
A
A
A
A

A
A
A
A

-3. 6

-3. 4
-3. 3

A
A
A

A
A

-3. 5
A
A

A
A
A
A
A

A
A
A
A
A

A
A

-3 6
0. 9

-0. 8

E -1.0
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A

-3. 2

E -3- 2
E -3.3
E -3.3

- 3 4
A
A

A
A
A
A

-3 2

A
A
A
A
A

A
A
A

-2. 9
A

A
A
A
A
A

A
A
A
A
A

-3. 3
A
A
A
A

A
A
0 3
A
A

A
A
A
A
A

-3. 0
-2. 0

A
A
A

A
-1. 5
2. 1
0. 6
3. 9

6. 9
9. 7
9. 5
B. 2
5. 4

4. 5
4. 0
4. 0
3. 0
3. 0
5. 3

MEAN
MAX.
MIN.

THE FOLLOWING REFER ONLY TO READINGS APPEARING IN THE TABLE ABOVE.

4. 40
12. 3
0. 3

A- NO RECORD.
E- ESTIMATED.

HIGHEST STAGE WAS 12. SO ON FEB.
LOWEST STAGE HAS NOT DETERMINED.



DAILY DISCHARGE FOR 1990

WOLF RIVER AT RALEIOH,

DAY JAN FES MAfl APR MAY JUN

I
2
3
4
3

6
7
8
9
10

11
12
13
M
15

16
17
IS
19
20

21
22
23
24
23

26
27
28
29
30
31

MEAN
MAX
niN

2229
2117
1923
2366
1761

1612
1446
1264
1102

966
1332
1167
1166

1106

638
839
1320
5129
2981
2944

2297
7201

11368
12531
13193

16093
9994
6093
4893
8384

B334
6651
3849
3970
3435

6079
3966
2699
1982
1479

1041
1306
1341
1331
1498

1413
1397
1336

33OO
16095
1041

1330
1203
1122
1015
993

747
807
5026
2906
3300

3163
3044
2552
2124
5202

3118
3OO6
3260
3168
2394

2100
1932

2378
2067

1944
1B97
1849
1802
1734

1723

713
1610
212O

3815
2732
3O4O
2829
2343

2147
2246
3239
3070
3860

4371
5280
4510
4179
3930

3731
2903
2257
2090

794

1183
3670

3492
4894
47BA
4023
3229

2609
2353
2146
1413
920

997

537

1205
962
817
687

6O8

ADC

291
299
306
313
320

328
319
311

SEP OCT

1292
1628
1008

932

NOV DEC

1630

385

38O
288

318
341

302

476

303

304
302
3OI
301

383

371
358
344
334

3S9

333
429

1403
4020
4673
5853

12280
13994
13313
10529
6756

4890
5547
4805
4072
3667
3968

MAXIMUM DISCHARGE WAS 17*338 CFS ON FEB.
MINIMUM DISCHARGE WAS NOT DETERMINED.



178 LOOSAHATCEIE RIVER BASIN

07030240 LOOSAHATCHIE RIVER NEAR ARLINGTON, TH

LOCATION. "Lot 35*18'37". long 89"38'23", Shelby County, Bydrologic Unit 08010209, on left bank 20 ft downstream
from bridge on U.S. Highways 70 and 79, 1.5 mi upstream from Beaver Creek, 1.5 mi northeast of Arlington, and
at mile 30.4.

DRAINAGE AREA.--262 mi2.

PERIOD OF RECORD.--October 1969 to current year.

GAGE.--Water-stage recorder. Datum of the gage is 2*6. 43 ft, above National Geodetic Vertical Datum of 1929.

REMARKS.--Records poor. Periodic observations of water temperature and specific conductance are published in
this report as miscellaneous water quality data.

AVERAGE DISCHARGE.--21 years, 378 ft3/s, 19.59 in/yr.

EXTREM£S_FOR PERIOD OF RECORD. --Maximum discharge, 27,400 ftS/s. Dec. 25, 1987, gage height, 25.27 ft; minimum,
66 ft3/!, Apr. 6, 7, 1974.

EXTREMES FOR CURRENT YEAR.--Peak "discharges greater than base discharge of 3,500 ft3/* and maximum (*):

Date

Nov. 8
Jen. 29
Feb. 4
Feb. 10

Time

0900
Unknown
Unknown
Unknown

Discharge
<ft3/.)

6,850
Unknown
•14.500
Unknown

Gage height
(ft)

17.15
Unknown
*22.11
Unknown

Date

Feb. 15
Mar. 6
Apr. 21

Time

2400
1200
1315

Disc
(ft

hjirge
L3/s)

6,330
7,360
5,540

Gage height
(ft)

16.52
17.66
17.59

Minimum discharge, 97 ft /s, several days.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OCT NOV DEC JAN FZB HAR APR MAY JUL AUG SEP

1
2
3
4
5
6
7
6
9
10

11
12
13
14
13

16
17
18
10
20

21
22
23
24
23

26
27
26
29
30
31

TOTAL
HEAM
MAX
MIN
CFSW
2H.

CAL YR
WTR YR

534
223
163
146
141

137
134
131
130
128

126
125
124
124
123

304
2310
343
199
170

154
148
1*1
138
134

131
130
128
127
127
127

7300
235

2310
123
.00

1.04

1688
1990

126
124
123
123
123

136
304
5320
2200
399

211
176
164
159
169

182
152
142
137
136

133
327
490
192
153

140
133
127
119
117
---

12539
418
5320
117

1.60
1.78

TOTAL 227119
TOTAL 166389

115
115
111
110
110

110
114
114
112
110

106
106
105
104
103

100
100
100
100
101

100
97
97
97
97

99
99
98
105
698

2180

5915
191

2180
97
.73
.84

MEAN
MEAN

486
232
197

1120
403

216
172
169
157
141

132
125
117
116
115

113
302
943
380
500

323
185
152
137
144

126
114
346

.3910
e!310
392

13275
428
3910
113
1.63
1.88

622 MAX
456 MAX

273
5400
8900

•12000
e2350

820
634
564
947

e6700

.2330
732
545
456
2900

4650
• 1100
576
493
426

396
1720
856
515
409

375
362
352

__-

57781
2064
12000
273
7.68
8.20

13000 MTN
12000 MIN

333
360
348
326
316

312
320
4840
2810
599

306
508
697
271
3340

1550
427
296
243
211

198
189
182
175
170

165
160
158
163
754
278

21027
678
4840
158
2.39
2.09

84 CFSM
97 CFSM

172
168
163
140
134

228
232
159
146
152

179
151
140
138
138

138
1140
791
241
188

3520
3140
526
2*6
203

181
326
3370
2560
396
_ _ _

21426
714
5370
134

2.73
3.04

2.37 IN.
1.74 IN.

235
1660
951
498
190

173
170
168
155
143

147
175
163
141
139

138
185
170
193

e3570

.1600
• 700
e400
• 250
217

193
187
Ifi2
162
161

e!43

13359
437
3570
138

1.67
1.93

32.25
23.62

el 50
.150
• 400
• 220
• 170

e!45
• 140
• 135
.132
• 129

e!26
e!27
e!25
• 122
• 121

• 120
el!9
.118
el!7
.116

el!4
.160
.130
.119
• 112

el 12
.111
.110
109
106
---

4169
139
400
108
.33
.39

107
105
105
103
100

100
100
99
99
99

103
140
157
117
108

106
104
103
104
104

103
103
103
102
102

102
102
102
102
102
102

3286
106
157
90
.40
.47

101
101
101
101
101

101
101
101
101
101

101
101
102
102
102

102
102
102
102
102

101
100
100
100
99

99
09
99
96
98
97

3118
101
102
97
.38
.44

97
97
97
98
98

98
96
98
98
102

129
108
102
100
103

100
98
98
98
98

99
100
89
97
97

97
97
07
97
07

2992
09.7
129
97
.38
.42

• Estimated



a''*,

WOLF RIVER BASIN

07031660 WOLF RIVER AT WALNUT GROVE ROAD AT MEMPHIS, TN

173

LOCATION.--Lat 35"07'38", Ions 89'31'lfl", Shelby County, Hydrologie Unit 08010210, on right bank at upstream end
of bridge on Walnut Grove Road, 0.5 mi east of Interstate Highway 2*0, and at mil* 15.4.

DRAINAGE ARIA. "709 mi 2 .

PERIOD OF RECORD. "October 1969 to current year. Prior to September 1977 published as "near GenDantown" and
Oct. 1978 to Sept. 1986 "it Germantown".

GAGE.--Water-stage recorder. Datum of gas* 1* 225.82 ft above National Geodetic Vertical Datum of 1929. Prior
to Apr. 21, 1986 water-stage recorder at site 2.1 mi upstream et datum 9.94 ft higher.

REMARKS.--Records poor. Periodic observation* of water temperature and specific conductance are published in
this report as miscellaneous water quality data.

AVERAGE DISCHARGE."21 yean, 1,023 f t 3 /« , 19-59 in/yr.

EXTREMES FOR PERIOD OF RECORD."Maximum discharge, 33,400 f t 3 / s , Mar. 14, 1975, gag* height, 27.98 ft, site and
datum then in use; minimum, 18* f t d /» , Oct. 8, 9, 12, 13, 1987.

EXTREMES FOR CURRENT YZAR."Peak discharges greater than base discharge of 7,000 f t 3 / s and maximum {*):

Discharge Gaga height
Time < f t ^ / s ) ( f t )Date

Feb. 5

Time
Discharge

( f t 3 / s )
Gage height

C f t )

Unknown *19.800 *22.92

Date

May 20 1245 7,160 14.78

Minimum discharge, 251 f t 3 /s , Sept. 1-3.

DISCHARGE, CUBIC FEET PER SECOKD, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALITCS

DAY OCT KOV DEC JAN FEB MAR APR MA* JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

28
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

956
951
807
710
724

757
687
383
51*
469

4*0
421
412
407
403

991
2810
1370
1070
824

681
631
611
558
496

447
e425
e4!5
• 405
• 390
367

21752
702

2810
387
.90

1.14

1989
1990

377
377
370
373
383

405
405

1950
1040
1030

835
740
599
556
364

537
594
627
• 550
e460

e445
•890
• 899
• 7*0
• 770

•690
•640
•610
595
532
---

19683
656
1950
370
.93

1.03

TOTAL 560214
TOTAL 425796

495
470
458
439
430

440
417
411
425
445

443
433
442
452
439

430
403
389
410
406

•399
• 391
•392
•397
• 38S

•395
•395
• 397
471

• 2200
e2250

16753
540
2250
38fl
.76
.68

MEAN
HEAR

e2400
• 2130
e!700
1960

e!510

• 1410
• 1310
• 1220
1020
882

761
637
• 586
540
533

518
623

1120
1020
1140

1110
1100
900
800
733

•672
600
e602
•3760
•2440
• 2460

38*17
1239
3780
518
1.73
2.02

1533 MAX
1167 MAX

1870
5090
• 8*30
•11800
e!7300

13300
6690
3990
2970
5760

6620
6460
4380
2910
4020

4290
3240
2200
1540
1010

604
1520
1520
1420
1270

1060
925
791

——

123180
4399
17300
791

6.20
6.46

14900
17300

721
690
699
691
661

664
762

4710
3510
3730

3060
2460
1930
1490
3340

2390
2440
2820
2620
I860

1270
906
744
851
606

561
578
578
585
1510
974

50731
1636
4710
578

2.31
2.66

MIN 350
MIN 251

750
697
654
618
609

1210
1120
943
745
697

700
667
603
573
562

561
1080
1300
1170
903

2730
2380
2610
2470
2200

• 1600
• 1780
.2600
•3350
e4000
——

41862
1395
4000
381
1.97
2.20

CFSM 2.16
CFSM 1.63

• 4100
• 4000
3710
3440
3120

2750
1990
1290
887
725

624
612
611
633
611

617
788
806
911
3220

4020
4790
4730
3940
3160

2430
1710
1250
961
718
683

65639
2124
3220
611
3.00
3.43

IK. 29.39
IN. 22.34

700
e670
e660
.830
• 1100

• 930
.850
• 690
.590
• 570

.550
e540
•530
• 522
• 520

• 610
•620
•550
• 530
• 520

e522
• 560
• 580
e550
e490

• 470
e460
438
422
404
"-

17998
600
1100
404
.83
.94

392
386
372
363
338

315
317
320
319
323

347
597
432
472
44S

399
374
349
343
334

321
355
378
384
411

378
352
337
321
315
296

11388
367
397
29S
.32
.90

291
282
284
280
262

282
280
277
274
273

271
268
337
318
329

319
316
309
299
289

283
277
271
266
261

258
257
257
237
256
256

6761
283
337
256
.40
.46

253
251
271
259
261

257
257
262
265
266

283
e410
406
328
324

327
326
316
308
309

31S
338
343
344
350

370
397
388
329
316
——

9432
314
410
251
.44
.49

e Estimated



HOHCONKAH CREEK BASIN 183

07032200 NONCOKNAH CREEK HEAR GERMANTOHN. IN

LOCATION.— Ut 35'02'S9B, long 89'49'OS-, Shelby County, Hydrologic Onit 08010211, on left bank tt downstream
•id* of bridge on Winchester Road, 2.6 mi south of Gennantown, and at mil* 17.3.

DRAINAGE AREA.--6S.2 ml2.

PERIOD OF RECORD.—Occasional low-flow measurements, water years 1959-196*. 1969; October 1968 to May 1985,
October 1983 to currant year.

REVISED RECORDS.--HRD TM-74-1: Drainage area, WRD TN-87-1 ( P > .

GAGE.--Wtt*r-stA«i recorder. Datum of gage i§ 262.92 ft abov* National Geodetic Vertical Datum of 1925 (level*
by Soil Conservation Service).

REMARKS.--Records fair. Periodic observations
Miscellaneous water quality data.

of water temperature are published in this report as

AVERAGE DISCHARGE.--20 years (water yaars 1970-84, 1986-90), 107 ft3 /s. 21.29 in/yr.

EXTREMES FOR PERIOD OF RECORD.—Maximum discharge, 13,100 f t 3 /« , July 2, 1989, gag* height 24.23 ft,
ga&e height 27.11 ft. Mar. 12, 1975; no flow at times o»at years.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 3,700 f tS /e and maximum (*):

Date

Oct. 16
Feb. 3
Feb. 10
Feb. 15
Max. 8

Time

21*5
Unknown
Unknown
23*5
Unknown

Discharge
(ft^/s)

5.910
•Unknown
Unknown
4,830
Unknown

G«ge height
(ft)

IS. 62
•Unknown
Unknown
15.05
Unknown

Date

Max.
Apr.
Apr.
Hay

15
21
28
20

Tin*

Unknown
0615
0230
0845

Discharge
<ft3/s)

Unknown
5,070
4,280
6,750

G«*e height
( f t )

Unknown
15.41
14.17
17.79

Minimum discharge, .01 f t 3 / s , Sept. 28, 29, 30.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY ocr NOV DEC JAR FEE MAR APR MAY JUH JUL AOG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
2B
29
30
31

TOTAL
MEAN
MAX
HIM
CFSM
IN.

CAL YR
WTR YR

21
8.6
3.2
3.0
1.8

1.3
1.1
1.8
.93
.98

1.6
1.8
2.3
2.1
2.1

692
1310
46
20
9.4

5.1
3.9
3.2
2.5
1.5

1.4
1.5
.65
.58
.76
.80

2152.88
69.4
1310
.56

1.02
1.17

1989
1990

.62
4.7
3.8
1.3
1.6

15
4.1

394
59
17

11
3.8
2.7
1.6
6.2

15
3.9
3.4
2.0
1.7

1.0
52
42
16
8.1

3.6
2.9
3.5
1.3
.74——

.84

.78

.83

.69

.59

.47

.31
2.1
2.2
1.2

.78

.59

.40

.33

.26

.23

.30

.33
5.6
1.6

.67

.28

.11

.03

.06

.30

.45

.54
8.4

400
707

665.76 1138.07
22.9
394
.62
.3*
.37

TOTAL 62128
TOTAL 46407

36.7
707
.03
.54
.62

.00 MEAN

.01 MEAN

100
34
49
360
83

39
29
44
31
19

13
8.9
5.8
3.9
3.2

3.0
75
2*9
99
190

77
34
21
15
31

16
10
329

1600
171
47

3789.8
122
1600
3.0
1.79
2.07

170 MAX
127 MAX

78
2380
4360
962
107

51
37
29
369

•2160

204
58
37
28

1520

.1260
67
42
33
25

20
e693
258
134
94

76
65
59
.--
--*

15228
544
4360
20

7.97
6.31

5900 HIM
4360 HIM

126
169
141
95
75

63
e254
• 3660
565
294

186
137
122
109

e2000

•261
83
45
31
24

20
16
18
12
12

16
12
20
25
764
151

9504
307
3660
12

4.50
5.18

.03

.01

52
28
• 20
•9.1
e7.3

e336
e!60
e64
31
e!6

• 8.7
• 5.8
e*.2
• 3.5
•3.0

• 3.0
e318
154
36
99

2620
270
57
34
26

IB
252
1650
136
44
——

6467.7
216
2620
3.0
3.16
3.53

CFSM 2.50
CTSM 1.68

47
1140
207
179
86

30
17
12
9.1
6.1

10
2*
18
10
6.1

3.7
28a. s
298
3360

602
69
25
14
7.4

4.9
10
15
8.0
3.6
2.0

6280.4
203
3360
2.0
2.97
9.43

IH. 33.
IS. 25.

2.0
3.0

135
27
10
4.4
1.9
1.1
2.7
29

9.7
2.6
.89
.56

77

22
5.5
1.4
.70
.46

.46
406
24
7.4
5.3

1.3
.73
.57
.50
.42
-"

783.70
26.1
406
.42
.38
.43

89
31

.36
2.2
2.2
.55

3.4

.96

.36

.49

.41

.25

.28
67
13
3.5
1.3

.77

.50

.31

.56

.59

.69
10
34
14
3.0

.92

.5*

.55

.76
7.5
3.6

176.53
5.70
67
.25
.08
.10

1.7
1.4
1.1
1.0
1.0

.6*

.15

.56

.64

.74

.53

.41
81
10
1.9

.68

.28

.73

.77

.73

.35

.47

.49

.81

.46

-*3
.49
.39
.40
.31
.31

111.97
3.11
11
.26
.03
.06

.*3

.34

.42

.29

.27

.33

.40

.65

.99

.63

.61
13
49
3.7
.7*

.48

.26

.20
3.9
1.1

2.2
8.7
.83
.30
.13

.09

.06

.02

.01

.01
——

90.09
3.00
49
.01
.04
.05

e Estimated



BSV WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE 22

TELEPHONE MEMORANDUM

Site Assessment BVWST Project 52012.022
October 18, 1991

2:35 p.m.

Surface Water Intakes on the Mississippi River
Groundwater Drinking Water Population

To: Jerry Collins
Company: Department of Memphis Public Works
Phone No.: (901) 576-6720

Recorded by: Laura Morrison

Surface Water Intakes on the Mississippi River
There are no surface water intakes on the Mississippi River, rivers,
streams and lakes flowing into the Mississippi river in the Memphis
area have no surface water intakes.
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NATIONAL FLOOD INSURANCE PROGRAM

FIRM
FLOOD INSURANCE RATE MAP

CITY OF
MEMPHIS,
TENNESSEE
SHELBY COUNTY

PANEL 55 OF 80

COMMUNITY-PANEL NUMBER
470177 0055 C

MAP REVISED:
AUGUST 19, 1985

Federal Emergency Management Agency
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FLOODING
{EFFECTS
FROM --•
'MISSISSIPPI

KEY TO MAP

500-Year Flood Boundary ———————

100-Year Flood Boundary ———————

Zone Designations*

100-Year Flood Boundary-

500-Year Flood Boundary-

Base Flood Elevation Line
With Elevation In Feel**

Base Flood Elevation in Feet
Where Uniform Within Zone**

Elevation Reference Mark

Zone D Boundary——————————

River Mile • Ml.5

**Referenced to the National Geodetic Vertical Datum of 1929

*EXPLANATION OF ZONE DESIGNATIONS

ZONE

A

AO

AH

A1-A30

C
D
V

V1-V30

EXPLANATION

Areas of 100-year flood; base flood elevations and
flood hazard factors not determined.
Areas of 100-year shallow flooding where depths,
are between one (l) and three (3) feet; average depths
of inundation are shown, but no flood hazard factors
are determined.
Areas of 100-year shallow flooding where depths
are between one (1) and three (3) feet; base flood
elevations are shown, but no flood hazard factors
are determined.

Areas of 100-year flood; base flood elevations and
flood hazard factors determined.
Areas of 100-year flood to be protected by flood
protection system under construction; base flood
elevations and flood hazard factors not determined.
Areas between limits of the 100-year flood and 500-
year flood; or certain areas subject to 100-year flood-
ing with average depths less than one (1) foot or where
the contributing drainage area is less than one square
mile; or areas protected by levees from the base flood.
(Medium shading)
Areas of minima] flooding. (No shading)
Areas of undetermined, but possible, flood hazards.
Areas of 100-year coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
not determined.
Areas of 100-year coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
determined.

NOTES TO USER

Certain areas not in the special flood hazard areas (zones A and V)

may be protected by flood control structures.

This map is for flood insurance purposes only; ft does not neces-
sarily show all areas subject to flooding in the community or
all planimetric features outside special flood hazard areas.

For adjoining map panels, see separately printed Map Index

INITIAL IDENTIFICATION:

AUGUST 23. 1974

FLOOD H A Z A R D BOUNDARY MAP REVISIONS:
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B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE 24

TELEPHONE MEMORANDUM

Site Assessment BVWST Project 52012.022
October 14, 1991

9:45 a.m.
Endangered Species of the Memphis Area

To: Jodi Jenkins
Company: Fish and Wildlife Service
Phone No.: (615) 528-6481

Recorded by: Laura Morrison

Ms. Jenkins gave a list of Federal endangered species of Shelby County,
TN. They included:

Indiana Bat
Bald Eagle
Arctic Peregrine Falcon
Wood Stork
Turgid Blossom Pearly Mussel
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REFERENCE 26

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

BVWST Project 52012.003
December 23, 1991

Recreational Fishing 12:50 p.m.

To: John Condor, Wildlife Manager
Company: Wildlife Resources Agency
Phone No.: (901) 423-5725

Recorded by: Laura Morris son ̂/T̂  i2~Z3-ff

There has been a commercial fishing ban on the Mississippi River and
connecting streams from Tipton County to the Mississippi state line
since 1985. Periodic fish sampling has shown chlordane in fish in the
Mississippi River. There are warnings posted about eating the fish
from the Mississippi River. Recreational fishing occurs despite these
warnings.

Arkansas has never participated in the fishing bans on the Mississippi
River, even though they are aware of the potential hazards.

/ms



12/87

Federally Listed Species by State

TENNESSEE

(E-Endangered; T«Threatened; CH«Cr1tica1 Habitat determined)

Mammals

Bat, gray (Myotls qrisescens) - E N

Bat. Indiana (Myotls sodalls) - Ef CH
Cougar, eastern (Fells concolor cougar) - E
Paither, Florida (Pelfs~oncgTor"cory1) - E
Squirrel, Carolina northern flying

(Glaucoays sabHnus coloratus) - E

Birds

Eagle, bald
(Hallaeetus leucocephalus) - E

Falcoo, Amerlcan peregrine
(Falco peregrlnus anatua) - E

Falcon, Arctic peregrine
(Falco peregrinus tundrlus) - T

Tern, least (Sterna antlllarm). Interior
population r~t

Warbler, Bachman's
(Yeralvora bachaanl!) - E

Warbler, Klrtland's
(Dendrolca klrtlandil) - E

Woodpecker, 1vory-51lTtd
(Campephllus principals) - E

Woodpecker, red*cockadt4
(Plcoldes (•Oendrocopos) bcretlls) - E

Fishes
Jh-Chubt slendfr (Hyt>ops1s cahnl) - T,CH-'f*r *™••""•̂ ^

Chub, spotff* (Hybopsls •onacht) - T,CH

Dace, blacksldt (Phoxlnus
cumber! andens1s)"inr

Darter, amber (Perclna antesella) - E.CH
Darter, slackwaler

(Etheostoma boschungl) - T,CH
Darter, snafl~fPerclna tanasl) - T

General Distribution

Entire state.,".
Central, "East
North, East
Southwest

Eastern mountains (Carter
and Sevler Counties)

Ent1re_state

East, Central, Extreme
Northwest

Entlrt staU (aostly Vest)

H1ss1sstpp1 River

Vest

Extrne Northeast

Extras Vest

Eut

Hancock, Clalborne, Grainger
Counties
H»rk1ns, Sullivan, Morgan,
Fentress, and Cunberland Counties

Upp«r Cumberland River System
(Scott, Caapbell, and Clalborne
Counties)
Conasauga R,t Polk County

Wayne and Lawrence Counties
Knox, Loudon, Melgs, Polk,
Bradley/McMInn, Hamilton,
Marion, and Giles Counties



TENNESSEE (cont'd)

State Lists 12/87

Mussel, tuberculed-blossoffl pearly
(Eploblasma (•Dysnomia) torulosa
torulosa) -» E

Mussel, turgid-blossom pearly /
(Eploblasma (•Dysnomla) turqldula) - E N

Mussel, white warty-bacx pearly
{Plethobasus clcatrlcocus) - E

Mussel, yellow-blossom pearly
(Eploblasrca («Dysno«1a) florentlna
fTorentlna) - T

Snail, Chittenango ovate amber
(Sucdnea chlttenangoensls) - T

Snail /painted snake colled forest
(Anqu1sp1ra plcta) - T

Arthropods:

Crayfish, Nashville (Qrconectes shoupp - E

Plants

Echlnacea tennesseensls
(Tennessee coneflower) - E

Isotrla
(small wnorled pogonla) - E

P1tyoos1$ ruthll (Ruth's goldtn aster) - E
Sou l a r l a montin«

Soli dago
(Blui

skullcap) -
spithawa

- T

General Distribution

Possibly extinct

Possibly extinct

Tennessee River

Possibly extinct

Monrot County

Franklin County

M111 Creek, Oavldson and
UllHamson Counties

Oavldson, ^
Wilson Counties

Hamilton County
Polk County

Hwllton and Marion Counties

Carter County



REFERENCE 27

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

FIT BVWST Project 52012.003
BVWST File

February 11, 1992

To: Ron Garovelli, Chief of Fisheries
Company: Mississippi Wildlife and Fisheries
Phone No.: (601) 362-9212

Recorded by: Laura Morrisson

The state of Mississippi has never had a fishing ban, recreational or
commercial, on the Mississippi River.

ms
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REFERENCE 1
BSV WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

US EPA

File Information January 10, 1992
11:00 a.m.

To: Steve Hall
Company: ESD - EPA Region IV
Phone No.: 404-546-3173

Recorded by: Victor Blix \/v5

Mr. Hall told me there is no file information at ESD for any of the
following sites:

Ford Motor Company
Memphis Garbage Truck Yard and Landfill
Democrat Road Landfill
Southern Container Corporation
Chickasaw Ordinance Works
JSL Drum Company
Firestone Tire and Rubber
Burk-Hall Company

/ms



REFERENCE 2
B&V WASTE SCIENCE AND TECHNOLOGY CORP.

MEMORANDUM

US ERA BVWST Project 52012.009
Democrat Road Landfill BVWST File
File Information January 20, 1992

To: File

From: Victor Blix \J6

After meeting with Robert Morris at US EPA, Region IV, on December 3,
1991, I learned that no additional information is available for the
Democrat Road Landfill site.

ms



B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE

TELEPHONE MEMORANDUM

US EPA BVWST Project
BVWST File

File Information January 17, 1992
2:30 p.m.

To: B i l l Fister
Company: US EPA - TSCA
Phone No.: 347-1033

Recorded by: Victor Blix

According to Mr. Fister, TSCA has no file information on a site unless
that site is contaminated with PCB's.

ms



B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE 4

TELEPHONE MEMORANDUM

US ERA BVWST Project
BVWST File

File Information January 17, 1992
2:00 p.m.

To: Floyd Hef Tin
Company: Tennessee Division of Superfund - Memphis Field Office
Phone No.: 901-543-6695

Recorded by: Victor Blix

According to Mr. Heflin, there is no additional information at the
Memphis Field Office for any of the following sites:

Democrat Road Landfill
Memphis Garbage Truck Yard and Landfill
Chickasaw Ordinance Works
Ford Motor Company
Southern Container Corporation

ms



REFERENCE 5

SITE //H TND 98072817^ Memphis, TN



P R E L I M I N A R Y ASSESSMENT
SITE / / i l

TND 9S0728174

The Site #11 site on Democrat Road is located in Memphis, Tennessee

(Shelby Co.). This facility, consisting of 10 acres, was used as a l and f i l l
from 1959 through 1968. The facility, now owned by the City of Memphis,
was used as farmland before the landfilling operation began.

The hazardous material associated with this site is unknown. Spillage from
drums of antifreeze, motor oil, transmission fluid, and diesel fuel have been

noted. Also, household garbage has been reported dumped at this facility.
The amount and concentrations of all material reported in this landfil l is
unknown.

Geologically, the facility is underlain by the loess of the Quaternary Period
and the Pleistocene epoch. The loess is characterized by the lack of bedding

and vertical jointing. Being very un i form in composition, the loess consists
of f ine angular materials predominantly quartz, feldspar, clays, and small
amounts of carbonates. Lower parts of the loess grade down to gravel
containing irregular concretions.

Water associated with the loess seeps through very slowly. The clasts

contains very high specific retention and very low permeability.

There is potential for groundwater contamination caused by the leachate
seeping down into the formation only if well water use is being utilized
within the area. Also, there is potential for surface water contamination
caused by leachate migrating into Nonconnah Creek. Furthermore, there is
potential for soil contaminat ion caused by the landfi l l ing operation and
leachate migrating off-site. There is an unstable containment of waste
caused by the burial of potentially hazardous wastes.



The population wi th in a one mile radius, according to topographic mapping
(Southeast Memphis Quadrangle, 1973), is

It is recommended that this site be given a medium priority. The Site

Investiation Team should inspect this site with sampling when time is

available.



REFERENCES

Nashville Central Office Files, Files on Site

USGS 7Yz Minute Topographic Map, "Southeast Memphis".

Wells, Francis G., "Groundwater Resources of Western Tennessee," 1933.
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v-xEPA POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 1 - SITE INFORMATION AND ASSESSMENT

I. IDENTIFICATION
01 STATE

TN
02 SITE NUMBER

D

II. SITE NAME AND LOCATION
01 SITE NAME (L+a»t.cotn»ontofO»i<:r*>Uv*n*r»al*Jit}

Site #11

02 STREET, ROUTE NO , Ofl SPECIFIC LOCATION IDENTIFIER

Democrat Road
O4 STATE

TN

05 ZIP CODE

38118

06 COUNTf

Shelby

Q7COUNTY 08 CONG
cooe

57
OIST

09 COORDINATES LATITUDE

J5. _Q4_ JZ.J)
LONGITUDE

--0
10 DIRECTIONS TO SJTEf£«/UF>e</omfiMr«rpi**cro*d,'

North on Airway, turn right on Democrat. 3 miles east of Democrat - Airways interchange
Turn left site on left.

til. RESPONSIBLE PARTIES
01 OWNER (u

City of Memphis
02 STREET (SwMsj. mams. r

03 CITY

Memphis
04 STATE

TN
05 ZIP CODE 06 TELEPHONE NUMBER

'9011528-2730
07 OPERATOR (Oknown mna &tt*e».i< lion o 08 STREfcT fflus*i»*».

tO STATE 11 ZIP CODE 12 TELEPHONE NUMBER

1 3 TYPE OF OWNERSHIP (CMc* one:

DA. PRIVATE DB. FEDERAL:

D F. OTHER: ___________

D C. STATE GD.COUNTY X E. MUNICIPAL

D G. UNKNOWN

1 4 OWNER/ OPE BATOR NOTIFICATION ON RLE iCfl.c* *n i

C A RCRA3C01 DATE RECEDED
MONTH DAY VEAF

C B. UNCONTROLLED WASTE SrTEfCFffCL*iC3ej DATE RECEIVED:_ _ _
MO'.TH C*v YEAf

IV. CHARACTERIZATION OF POTENTIAL HAZARD
0 1 ON SITE INSPECTION

fa YES DATE 6 /IS /SO
p »,(-, MONTH DAY VEAfl

BY (Ch«c« •« r^af «ip l̂
D A. ERA G B.EPA CONTRACTOR D C STATE
D E. LOCAL HEALTH OFFICIAL )C F. OTHER: ..COUHty

CONTRACTOR NAME{S): __„
OC- SITE STATUS fCh»;» c

D A. ACTIVE B. INACTIVE G C UNKNOWN

03 YEARS OF OPERATION

1959 D UNKNOWN
BE GINNING YEAR

04 DESCRtPTION OF SUSSTANCES POSSIBLY PRESENT. KNOWN. OR ALLEGED

Former city garbage dump. Spillage and ground staining was evident from drums of diesel
fuel, transmission fiu'd, motor oil, and antifreeze.

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATION

Site is a former landfill. Rusty-red leachate has been observed flowing down into
Nonconnah Creek.

V. PRIORITY ASSESSMENT
01 PRIORfTY FOR INSPECTION fO«*an». nnjpAwmarfajmfr e/i#c*»d. compiofprtn ̂ - ^«*i« I

G A. HIGH D<B MEDIUM G C. LOW
(*i*p«eHon r*<ji/r»r ~ ~

D D. NONE
(No turtftff icOo* n*»dfO eamptet* cvnwt OUpesaan (

VI. INFORMATION AVAILABLE FROM
01 CONTACT

James McMinn
02 QFlAgmntr

EPA
O3 TELEPHONE NUMBER

881-4867
04 PERSON RESPONSIBLE FOR ASSESSMENT

Todd Steen
05 AGENCY

TDHaE

06 ORGANIZATION

DSWM

07 TELEPHONE NUMBER

! 6 1 ^ 741-62S7

06 DATE

10 / 21/ 85
MONTH O*V VtAR

EPAFORM2070 12|7 61)



f\ r-i-hJt POTENTIAL HAZARDOUS WASTE SITE
«VERA PRELIMINARY ASSESSMENT
m^kl r^l PART 2 -WASTE INFORMATION

1. IDENTIFICATION
01 STATE 02 SITE NUMBER

TM n qsjnv28i7 / /

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
0 1 PHYSICAL STATES (Cft*e» M> iw •eft.'n 02 WASTE QUANTITY AT SITE

{Vftlij'tt ol **tl» ovfniem
D A SOLID LJ E SLURRY ««i !»•««*• rt(w."
DB POWDFR FINFS i : F i Kiuin TONS Unknown
LJ C SLUOG

U D OT^ER

'. i; G GAS
-.1.^^,,,^ CUBK*. YARDSiknown

ISnic,f*t Nn OF DRUMS

03 WASTE CHARACTERISTICS (C"»c* •* WMI MP/W

G A TOXIC n E SOLUBLE D 1. HKJHUY VOLATILE
G 8 CORROSTVE G F. KFECTK3US LJ J. EXPLOSIVE
O C- RADIOACTIVE a G FLAMMABLE G K. REACTIVE
I.] D. PERSISTENT G H. (GNITABLE U L INCOMPATIBLE

a M HOT APPLICABLE

HI. WASTE TYPE
CATEGORY

SLU

OLW

SOL

PSD

OCC

IOC

ACD

BAS

MES

SUBSTANCE NAME

SLUDGE

OILY WASTE

SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS

INORGANIC CHEMICALS

ACIDS

BASES

HEAVY METALS

01 GROSS AMOUNT

UNKNC

02 UNfTOF MEASURE 03 COMMENTS

\VN

IV. HAZARDOUS SUBSTANCES tSte Appwati to, noil tr»Qu»n<ty cilia C*$ Kumbiis!

01 CATEGORY 02 SUBSTANCE NAME

UNKNOWN

V. FEEDSTOCKS (&•• *pp»n<*x tor CAS \U*rj^rsj

CATEGORY 01 FEEDSTOCK NAME

FDS

FDS

FDS

FDS

03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION O6 MEASURE OF
CONCENTRATION

02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02CASNUMBER

FDS

FDS

FDS

FDS

VI. SOURCES OF INFORMATION (C>t* weir* **'•>*:•• «o *t.r«rM«. ••np(»«n./>r>.j. nporrc;

Files on Site # 1 1 , Nashville Central Office, Nashville, TN

t.
EPA FORM 2070-12 (7 ft]



xvEPA
POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. OENT1FICAT1ON
01 STATE
TN

02 SITE NtA«Cft
D 980728174

II. HAZARDOUS CONDITIONS AND INCIDENTS
01 K A. GROUNOWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED;

02 D OBSERVED (DATE: __
04 NARRATIVE DESCRIPTION

X) POTENTIAL D A1IFOFD

Contamination of an aquifer from the landfill at facility i's possible due to unlined
.landfill. :

01 KB. SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED .

02 D OBSERVED (DATE: __
04 NARRATIVE DESCRIPTION

POTENTIAL D ALLEGED

Leachate and runoff from site may contaminate Nonconnah Cree.k.

01 a C. CONTAMINATION OF AIR
03 POPULATION POTENTIALLY AFFECTED.

02 a OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

N/A

01 D D. FIRE/'EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED:

02 C OBSERVED (DATE: __
04 NARRATIVE DESCRIPTION

D POTENTIAL C ALLEGED

N/A

01-& E. DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED. J4240 02 LJ OBSERVED {DATE ^__

04 NARPJVTTVE DESCRIPTION
Q POTENTIAL C ALLEGED

If site is not fenced.

Ol)C F. CONTAMINATION OF SOIL
03 AREA POTENTIALLY AFFECTED:

02 C OBSERVED [DATE ___
04 NARRATIVE DESCRIPTION

. ) )p POTENTIAL D ALLEGED

Contamination f rom landfi l l & from leachate observed leaving site.

01 L>£. DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: . 4240 02 3 OBSERVED (DATE. ___

04 NARRATIVE DESCRIPTION
POTENTIAL D ALLEGED

Possible contamination of an aquifer. Only applicable if residents in area utilize
groundwater for drinking.

01 D H. WORKER EXPOSURE/INJURY
03 WORKERS POTENTIALLY AFFECTED:

02 D OBSERVED (DATE ___
04 NARRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

N/A

01 (Xl POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED: . 4240

02 G OBSERVED (DATE ___
04 NARRATIVE DESCRIPTION

POTENTIAL C AU£GEO

Or^y if site is readily accessible to public.
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01 G&1. UNSTABLE CONTAINMEN"

03 POPULATION POTENTIALLY AFF
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04 NARRATIVE DESCRIPTION

Observed le
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achate leaving site.
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! 04 NARRATIVE DESCRiPTKDN

N/A

01 D P. ILLEGAL/UNAUTHORIZED DUMPING
04 NARRATIVE DESCRIPTION

02 [2 OBSERVED (DATE

N/A

.) D POTENTIAL O ALLEG

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

HI. TOTAL POPULATION POTENTIALLY AFFECTED:
IV. COMMENTS

V. SOURCES OF INFORMATION • 0 ««•«« . *vru** M/
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USGS Topographic Map - Southeast Memphis, TN 409
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It. SITE NAME AND LOCATION
01 SITE NAME !L»*m. ******. or aimm-*** ***• at »**i
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03 crrv "*-• -

Hi L -s. Tl ",j^eYnphi^ Ir*
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02 STREET. ROUTE NO.. OR SPECIFIC LOCATION lOENriPigR

î ^OC^t fSw'
04STATE OSaPCOOE 06COUNTY. OrcCUNTY OaCCNO

r+\- i an *+ } 1 / j— j-»ng DtST

10 DIRECTIONS TO SJTEiiMMf MM «MwrM«Kiw« ..
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01 OWNER r»MMm

03 CITY
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09CTV

02 STREET •• ....» M̂ .,, ...i . u

04 STATE OSZlPCOOe G6 TELEPHONE NUMBER

08 STREET ,811.1111. /IM* ••!• ii.

10 STATS 112PCOOE 1 2 TELEPHONE NUMBER

( }
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pripon/ATP na. PPmeflAL- ... C C ST^T^ CD COUNTY u F MMNtClPAL
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UOMTH OAV V«AA MOMTH ..*> --A3
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a Y /Cfl«e* M ffMr MWyr

5-̂ EPA C 8. EPA CONTRACTOR C C. STATE
C E. LOCAL HEALTH OFFICIAL 2 F. OTHER' ________

D. OTHER CONTRACTOR

CONTRACTOR NAMBSK

02 SITE STATUS <CA«c*«i*

Q A. ACTIVE 0^8. WACTTVE Q C. UNKNOWN

03 YEARS OF OPERATION

C UNKNOWN
86GIWWIC5 YfA*

04 OESCRJPTtOM OF SUBSTANCES POSSIBLY PRESENT. KNOWN. OR ALLEGED

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT ANO/OR POPULATION

V. PRIORITY ASSESSMENT
Ot PRIORITY FOR INSPECTION rC»«i «•*"*•« «••«»•

Q A. HIGH G B. MEDIUM C D. NONE
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Q 0 PERSISTENT a H. M3MTA8L£ C L NCOMPAT18LE

G M NOTAPPUCABLE
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BASES

HEAVY METALS

01 GROSS AMOUNT 02UNTTOFMCASURC 03 COMMENTS
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at CATEGORY

r

•

02 SUBSTANCE NAMC
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FOS

FOS -

FDS

FOS

VI. SOURCES OF

03 CAS NUMBER

^

^ v,

/^ ^ L——— H —— ̂

04 STORAGE/DiSPOSAL MfTHOO

^^

^^-L\

^<" x^A1

^s^/ |\A^
\^ 4 rO '

\f\^i
/

05 CONCENTRATION Ofl MEASURE CP
CONCENTBADON

<«~.M«~*CUM~M

01 FEEDSTOCK NAME

,

03 CAS NUMBER CATEGORY 0 1 FEEDSTOCK NAME

FOS

FOS

FDS

FDS
ipaenQM ATinN

02 CAS NUMBER
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- __ - POTENTIAL HAZARDOUS WASTE SITE
^VFPA PRELIMINARY ASSESSMENT
^^ L»I n pART 3 . OESCRIPT1ON OF HAZARDOUS CONDITIONS AND INCIDENTS

L IDENTIFICATION
01 STATE 02 SITE NUM6CK

IL HAZARDOUS CONDITIONS AND INCIDENTS
fji i-J A GROUNnwATEH CONTAMINATION 02 G OBSERVED (DATE _ _, _ „ _,. ) r POTENTIAL
0* POPULATE POTFNT1AM.V AFFECTED: ._ _,... „, QA WARPATH/* (?esCfll<rnON

C ALLEGED

01 C 8. SURF ACS WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: .

02 C OBSERVED (DATE. .
04 NARRATIVE DESCRIPTION

D POTENTIAL C ALLEGED

01 Q C. CONTAMINATION OF AIR
03 POPULATION POTENTIALLY AFFECTED:

02 G OBSERVED (DATE: .
O* NARRATIVE DESCRIPTION

C POTENTIAL G ALLEGED

01 Q 0. FIRE/EXPLOSIVE CONOmONS
03 POPULATION POTENTIALLY AFFECTED:

02 Q OBSERVED (DATE: __
04 NARRATIVE DESCRIPTION

POTENTIAL Q ALLEGED

01 3 E. DWECT CONTACT
03 POPULATION POTENTIALLY AFFECTED:

02 Q OBSERVED (DATE; ̂ _
04 NARRATIVE DESCflJPTJON

C POTENTIAL C ALLEGED

01 C F CONTAMINATION OF SOtt.
03 AREA POTENTIALLY AFFECTED:

02 a OBSERVED (DATE. ___
04 NARRATIVE DESCRIPTION

D POTENTIAL C ALLEGED

01 C G. DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFFCTFD: _ _.

02 C OHSEWVFn (OATF ,
04 NARRATIVE DESCRIPTION

) C POTENTIAL C ALLEGED

01 C H. WORKER EXPOSURE/INJURY
03 W«PKeHS POTENTIALLY AFF£CTf:0- _ _

02 C OBSERVED f DATE:
04 NARRATIVE DESCRIPTION

J D POTENTIAL C ALLEGED

01 G I. POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED:

02 D OBSERVED (DATE. ___
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED
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POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L IDENTIFICATION
01 STATE 02 SITE MIJMQEn

IL HAZARDOUS CONDITIONS AND INCIDENTS

01 Q J. DAMAGE TO FLORA
04 NARRATIVE OESCnPDON

02 a OBSERVED (DATE;. aPOTENTUL Q ALLEGED

O1 G K. DAMAGE TO FAUNA
04 NARRATIVE OE5CAPT1ON

02 O OBSERVED (DATE.. O POTENTIAL Q ALLEGED

01 a L CONTAMWATJON OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

02 a a POTENTIAL O ALLEGED

01 G M. UNSTABLE CONTAINMENT OF WASTES

03 POPULATION POTENTIALLY AFFECTED:___

02 Q OBSERVED (DATE __

04 NARRATIVE DESCR^TON

aPOTENTlAt 0 ALLEGED

01 Q N. DAMAGE TO OFFSTTE PROPERTY
04 NARRATTVE DESCRIPTION

02 Q OBSERVED (DATE . aPOTENTUL O ALLEGED

01 Q 0. CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 Q OBSERVED (DATE:.
04 NARRATIVE DESCRffTION

D POTENTIAL D ALLEGED

01 C P. ILLEGAL/UNAUTHORIZED DUMPING
04 NARRATIVE DESCRIPTION

02 a OBSERVED (DATE:. POTENTIAL D ALLEGED

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR AI i Cftgn HAZARDS

III. TOTAL POPULATION POTENTIALLY AFFECTED:

IV, COMMENTS

V. SOURCES OF INFORMATION 'O» ML*.«..*».<*~
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INVESTIGATION REPORT
EPIC SITE # 10

MEMPHIS, TN

INTRODUCTION

On Tuesday, January ]2, 1982 an investigation was conducted at the
subject site by Gene Oliver and Neal Strickland of Ecology &
Environment's Field Investigation Team. This effort was part of a
study prescribed under TDD # F4-8112-06 in order to finalize
dispositions on four sites in the Memphis area which had been inspected
and characterized previously by the EPA, Region IV, Enforcement
Division (1). This site was subsequently inspected on July 10, 1981 by
Charles Till (BSD, Athens) and Gene Oliver (FIT) for the purpose of
sampling the reported leachate stream. No leachate was observed during
this subsequent inspection, thus no samples were collected.

SITE DESCRIPTION

EPIC site # 10 is a vegetated field of approximately 10 acres located
just south of Nonconnah Creek directly across Democrat Road from the
National Guard airfield. The site is currently accessible to public
dumping and is littered with construction debris and household rubbish.
The site is reported to be a former municipal landfill and is located
in close proximity to the present active municipal landfill.

The points of concern at this site are two deposits of 55 gallon drums
(approximately 10 drums each) which were discovered during a previous
inspection. The drums contained solid material which in some cases
appeared to be paint wastes. Some of this apparent paint waste was a
grey color commonly associated with military vehicles and equipment.
Material from the drum deposit nearest Democrat Road was observed on
the ground surface.

Another concern at the site was a bank along a ditch paralleling
Democrat Road on the southern periphery from which colored leachate was
reportedly observed flowing durinq the previous inspection conducted in
1980. However, during this investigation the ground and ditch water
were frozen hard and covered by several inches of fresh snow, and no
evidence of leachate was discovered by the investigators. Figure 1 is
a layout of the site and sampling locations. The reported leachate is
shown on this figure.

The investigators also noted gas vent pipes protruding from the
landfill surface near Nonconnah Creek and small elevated fissures in
the surface which were apparently emitting steam into the air. The
snow around the fissures was melted away and green grass was growing in
the soi1.
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DISCUSSION OF RESULTS

General

Composite soil samples were collected in the immediate vicinity of each
of the two drum deposits. In the case of the drum deposit closer to
Democrat Road, actual contaminated soil was collected adjacent the
deteriorated drums (M10-CS-1).

The soil samples were analyzed at the EPA/Environmental Services
Division laboratory in Athens, Georgia for extractable organics,
purgeable organics, pesticides/PCB's/ chlorinated compounds, metals and
cyanide. The data from these analyses are included in Appendix A,
Summaries of the analyses are shown in Tables 1-4.

M10-CS-1

The only quantifiable concentration of an extractable organic priority
pollutant detected in this sample was bis(2-ethylhexyl) phthalate at
63,000 ug/kg. Estimated concentrations of extractable organic
compounds significantly above the minimum detection limit of 6,000
ug/kg were established for (propanediyl) bis benzene,
phenylnaphthalene, quaterphenyl and two fatty acids (see Table 1).

Numerous extractable organic.compounds were detected in the sample at
a concentration below the quantifiable detection limit of 5000 ug/kg.
These included 12 priority pollutants (see Table 2).

No purgeable organic compounds were detected in the sample.

Pest ic ide/PCB/CHC analysis detected PCB-1254 in the sample at a
concentration of 10,000 ug/kg (see Table 3).

Metals analysis detected elevated concentrations of several priority
pollutant metals, including chromium (1432 mg/kg), copper (1000 mg/kg ) ,
lead (34,160 mg/kg) , antimony (1300 mg/kg), zinc (795 ma/kg) and
mercury (.05 mg/kg). Cyanide was also detected in the sample at a
concentration of 43.9 mg/kg.

M10-CS-2

The single extractable organic priority pollutant detected in this
sample at quantifiable level was associated with bis (2-ethylhexyl)
phthalate at 230,000 ug/kg. Estimated concentrations of extractable
organic compounds significantly above the minimum detection limit of
6000 ug/kg were established for three fatty acids (see Table 1).

Numerous extractable organic compounds were detected in the sample at
concentrations below the quantifiable detection limit of 5000 ug/kg.
These included 14 priority pollutants (see Table 2).

Only one purqeable organic compound was detected in the sample.
Trichloroethylene was detected at a concentration less than the minimum
detection limit of 9 ug/kg.
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Pesticide/PCB analysis detected PCB-1262 in the sample at a
concentration of 18,000 ug/kg (see Table 3).

Several priority pollutant metals were detected including arsenic (28
mg/kg), chromium (24 mg/kg), copper (72 mg/kg), nickel (16 mg/kg), lead
(115 mg/kg), zinc (179 mg/kg), and mercury (.08 mg/kg). Cyanide was
also detected in the sample at 13.9 mg/kg.

The results of the organic analyses of both sample M10-CS-1 and
M10-CS-2 show the presence of many organic compounds. Most of these
compounds are associated with the wood preserving industry or are fatty
acids which occur in nature. There are, however, several compounds
found on the site which strongly indicate the presence of waste
materials. The most significant of these indicators is bis
(2-ethylhexyl) phthalate and PCB 1254 and 1262 which were detected at
both sampling locations.

Several metals, as well as cyanide, were detected in the samples which
further indicates the presence of waste materials. The sample
collected near Democrat Road contained the greatest concentrations of
metals but both samples showed evidence of waste materials.

METHODOLOGY

All sample collection, sample preservation and sample management
procedures used during this study were in accordance with the Water
Surveillance Branch Standard Operating Procedures and Quality Assurance
Manual, August 29, 1980 (Draft) (2). All analyses of the samples were
conducted by the EPA Region IV, Laboratory Services Branch in
accordance with the Laboratory Services Branch Operations and Quality
Control Manual, March, 1981 (3).
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FIGURE 1
SITE SKETCH

MEMPHIS EPIC SITE #10
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c

: u l / d )

i t - L T ' / : >v-b3 PP()b E L E M E N T «: HUSH

E: MEMPHIS E P I C S I T E <* 10

C I T Y : MF.MPHI^ S'TME: TN

SJA r ION: M in -Cs -1
n>o
a COMPOUND s
CDa

P'LU'-UiNE ( T E C H . M I X T U R E K Mt
P I P • - u u r

M + P • -IJDO

P E S T I C l U E S / P C H ' S ANJ OFHE H L O W I N A T E ' U COUMPUUNDS
L J A T t t PEPOP i i.ib Sntt f

!L/SLOUbE ( f J K Y W T )
SAMPLE W E C E 1 V E U t D A T E

EPA-S

A L P H A
h N J O S U L f A N . H t T A
t ' IdCiSULFAN SUL^A
h Nf)M I 'J
Mi i j tv iN ALDF.HYDE
HtP F nCHLUM
Mf P I nCHL 'JW
Al PM/.-HHC
Ht T'« -

( A W n C L O N

( f t P U C L O M

PCH- 1 c'^O {
PLH- 1 u 1 ft (

I d f t O )
1 0 1 f t )

Tcrju
S Mf) ]

SAMPLE TYPE: StUiM

SAD Nu.:

UNI rs
_UG/KG
UG/KG

UG/Ki,

. UG/KG

.UG/KG
J « J b A UDQU__UG/KG

I__UG/KG

_UG/KG
__UG/KG

_jmou_UG/KG
_20Qu_UG/KG

QD11___UG/KG
_UG/KG

J^SOJ 4-vflDOU__UG/KG
UG/KG

ill___UG/KG
____UG/KG

T I M E ) : 01/ lB/dZ li?27

SAMPLE S T A H T 1 D A T E fc T I M E ) : 0 1 / 1 2 / H 2 1300

SAMPLE S T U P I D A T E t , T I M L J I U O / U U / U O U

C H E M I S T : E. W. Lov. Jr. COMPLETED _2£LL/5_2___

COMPOUND S T u P E T w UNI IS

I'EXAqiLpRONpRBORNA^IENE.
J^EPTyVr^pR^pJlBORNENE^'
OCTACIILOROCYCLOPENTENE

_^tOU . UG/Kb
_ 1QOU .. UG/KG

20U U G / * 0
_. 5QU -

UG/Kb
UG/Kb
UO/Mi

______UG/KG
_.___UG/KG
______UG/KG

UG/Kb

UG/KU
UG/r\G
UG/KG
UG/Kb

____ . ____ UG/Kb
. ________ UG/Kb
, _______ UG/rb
_______ UG/KG
_______ UG/Kb

1 ) J - E S T j M A T t D V A L U E
^» K-ACTUWL VALUE is KNOWN TO HE LESS THAW VALUE GIVEN.
j) L-ACTUAL VALUK is KNOWN TO BE G^EATEW THAN VALUE GIVEN
a) i j - M A T E M l A L V.AS ANALYZED F OH HUT .vJUT uETECIEU

THE NUMI-EM is THE MINIMUM D E T E C T I O N L I M I T .
' F I V E EVIDENCE OF PRF.SENCt OF M A T E P I A L

V A L U E

M MA-CUMPUUNO NUT A N A L Y Z E D KUM
^j) CUNHIi^MLU ON TWO DIKFEHENT GC COLUMNS
4) C O N F I R M E D HY GC/MS
10) kfPO^TED AS INDIVIDUAL COMPOUNDS

11) CONSTITUENTS OP TECHNICAL CHLOHUANE

-1..T . V,,



MbT,
D A T A

ELEMENT »:
c

c

c

V

w

w

V

w

w

w

w

c

c

I .

suu-vtt: MEMPHIS LPIC SI

CIT T : Mt^PHlb

i,i/ (T ION: 'Mo-cb-1
m
o

o ELEMENT
CDa.
•gll. VK M
^5HSE^• 1C
F*iMOl '
H A M 1 t IM
1-tPYLLlUM
CiUJM IUM
CO'im.T
ChwQMlUM
CUPP*_H
MOLYMlJENUM
f lU«<LL
LF AH
Af jT I *-Of)Y
StL t^ IUM
Tin
b T M n M T IU-1
ThLLU^IUM
1 1 T/ iNlUM
1 HALL IUM
VttMAU JUM
Y T T w I U M
/I'll
/NCurJ lUM
MK^HMY
flLUMI NOf
MftNi jANtbt
CALC 1 l!M
MttGNt.SlUM
IP'J'-J
son IUM
Q Y A N I UE

S l A T L : T N

/SOlL/SLUUGh (Dh?Y WT)

SAMPLE i rPE: SEUIM

SAD NO.I a2CU4BJ

S T U R K T u ' U N I T S

Ab

C A
MG
FE
NA
CN

ASbB
CH (b)

M

U H 7 U

-.iioa.
_jjoa.
__J6DQ.
n nnnn

MG/KG
MG/KG

__UA__ _MG/Kb
.MO/KG

A T H E N S ' G A

SAMPLE H t C E I V E O t O A T t & T I M E ) ! 01/1B/B3

SAMPLE S T A k T t U A T E t TIME) : 01/li?/b2 130U

SAMPLE S T O P t D A T h & T I M E ) : U O / 0 0 / 0 0 0

CHEMIST : .HcDanlcl _ COMPLETED 2/1/12

VUJc!0 __.15

1) K - A C T U A L V A L U E IS KNOWN TU HE Lt.SS THAN VALUE G I V E N .
2) L - A C r U A L VALUE IS KNOWN TO BE G H t A T h U T H A N VALUt: G I V E N .
J) A-AVtWAot VALUE
f t ) r iA -ELEMtN l N O T A N A L Y Z E D K O ^
5) U-None de tec ted ; number Is detection l imi t .



1) A 1 c : " U 1 / '

C I T Y

S EPR S I T E *UU

S bTaTt: T(J

S T A T I O N

US EPA REGION IV SKA i , i \MSION
LAHOHATUUY SERVICES

UATA REPORTING SHEET

LLEMtMT «PROJECT " b^-bj
SAMPLE RECEIVED DATE & TIME:

COMPLETED; 1/29/32
U A I E K. TIME SAMPLE

SflMPLEU TYPb. ANALYSES TO HE RUN

Mlo-CS-1 f- I J O O - SEOIM
OU/OU/00 0

N O T E S : i) K - A C T U A L VALUE is KNOWN TO BE i_tss THAN VALUE
VALUE IS KNOWN TO HE ijHE'ATEH THAN VALUE
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B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE 7

CONFERENCE MEMORANDUM

U.S. ERA
Democrat Road Landfill
Meeting with Laura Morrisson (BVWST) and
Victor Blix (BVWST) on December 12, 1991.

Recorded by: Victor Blix \j $

BVWST Project 52012.009
BVWST File

December 26, 1991

According to Ms. Morrisson, the Democrat Road Landfill site is located
on property owned by the Memphis/Shelby County Airport Authority. This
information was obtained by Ms. Morrisson during a field reconnaissance
to the Memphis area on October 28, 1991.



B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE 8

MEMORANDUM

BVWST Project 52012.009
Democrat Road Landfill BVWST File

December 6, 1991
Meeting with Laura Morrisson (BVWST) and
Victor Blix (BVWST) on November 20, 1991
at 10:30 a.m.

To: File

From: Victor Blix

According to Ms. Morrisson, the entire area north of Democrat Road and
south of the creek is now used as rental car lots.

Being a rental car lot area, we concluded that approximately five
people would probably be working on site.

ms
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PAGE 3113

RCRA Notifiers List

REFERENCE 10

State: TN Region IV Merge Database n 18.13.09 11/13/91

Facility/ID Contact - Name
Leg. Dist

DELTA INDUSTRIAL COATINGS INC LYNCH
TND086935I52 Facil.: 5700 COMMANDER DRIVE ARLINGTON

Mall: PO BXO 444 ARLINGTON

DELTA MATERIALS HANDLING LEWIS ROBERTS
TND987768942 Facil.: 4480 HUMBOLDT HWY JACKSON

Mail: 4676 CLARKE ROAD MEMPHIS

DELTA MATERIALS HANDLING, INC. LEWIS ROBERTS
TND982131989 Facil.: 4676 CLARKE RD. MEMPHIS

Mail: PO BOX 18903 MEMPHIS

DELUXE: CHL-CK PkJ.NiERy.INt;. PAVLLJE JOHN
TND982171167 Facil.: 7104 CROSSROADS BLVD 7104 CROSSROADS

Mail: 7104 CROSSROADS BLVD BRENTWOOD

DEMCO INC JOHNNY COX
TND981754930 Facil.: CORBIN HILL ROAD COALFIELD

Mail: 11B ROBERTSVILE ROAD OAK RIDGE
•̂

DENBO SCRAP MATERIALS INC THEODORE LIPMAN
TND034870?90 Facil.: 821 W COLLEGE STREET PULASri

Wail: PO 60* 567 PUuASKl

DENNISON MACHINE SHOP KLEEN SAFETY
THD052106226 Facil.: 809 WHITEHALL JACKSON

Mail: 809 WHITEHALL JACKSON

DENT CLEANERS HCONTFIRST HCONTLAST
TND097910798 Facil. : 2617 BROAD MEMPHIS

Mail: 2617 BROAD MEMPHIS

DEPT. OF PUBLIC WORKS, DIV. OF EQUIPMENT DOUG MENSER
TND982124968 Facil.: 941 EAST TRINITY LANE NASHVILLE"

Mail: 750 SOUTH 5TH STREET NASHVILLE

DEROYAL INDUSTRIES DEBRA MANNING
TND987774775 Facil.: 200 DEBUSK LANE POWELL

Mail: 200 DEBUSK LANE POWELL

DESOTC HARDWOOD FLOORING COMPANY JIM PARKER
TND007023575 Facil.: 97? SLEDGE AVENUE MEMPHIS

Mail: PO BOX 40895 MEMPHIS

DESOTO INC HARLEY WEATHERLY
TND005441183 Facil.: JUDD RD CHATTANOOGA

Mail: PO BOX 5038 CHATTANOOGA

- Phone

(901)867-9000
TN
TN

(901)795-7230
TN
TN

( 901)795-7230
TN
TN

( 6lb> 483-^1 1 1
BLVD TN

TN

(615)482-4448
TN
TN

(615)363-3593
TN
TN

( 901^286-0010
TN
TN

(615)961-1152
TN
TN

(615)259-7412
TN
TN

( 615)938-7328
TN
TN

( 901) 774-9672
TN
TN

(615)698-2581
TN
TN

No-tif.Date 1 ———— Facil. Type ------
1 TSD GEN TRNS BBL REC

09/30/86 - SQG -
38002 SHELBY CO-
38002

07/10/90 - LOG -
38116 MADISON CO.
38115

02/20/90 - SQG -
38183 SHELBY CO.
38183

Ul/20/89 - SUU -
37027 WILLIAMSON CO-
37027

12/22/86 - - TRNS
99999 MORGAN CO.
37830

08/16/80 - LOG
36478 GILES CO-
36476

09'30/86 - CEG -
38301 MADISON CO.
38301

05/02/86 - -N- -
3S112 SHELBY CO-
38102

12/12/89 - SQG
37206 DAVIDSON CO.
37206

11/29/90 - CEG
37849 KNOX CO.
37849

1 1/19/90 - SQG -
38174 MARSHALL CO-
38174

08/18/80 - -N-
37406 HAMILTON CO.
37406
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CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES

HYDROLOGY OF AQUIFER SYSTEMS IN THE
MEMPHIS AREA, TENNESSEE

By J. H. CRINM, P-C. P. Scm, and D. J.

ABSTRACT

The Ifemphla area aa described ID tola report comprlaea about 1.30O aquare
miles of tbe Mlaalaalppl em bay men t part of tbe Gulf Coaatal Plain. Tb* are* la
underlain by aa much aa 8,000 feet of nedUnenU ranging In age from Cretaceoua
through Quaternary.

In 1960. 160 mgd (million gallons per day) of water waa pumped from the
principal aquifers. Municipal pumpage accounted for almoat half of thla
amount, and industrial pumpage a little more than half. About 80 percent of
tbe water uaed la the area la derived from tbe "600-foot" aand, and moat of the
remainder la from tbe "1,400-foot** sand; botb aanda are of Kocene age. A amall
amount of water for domestic uae la pumped from tbe terrace depoalta of
Pliocene and Pleistocene age.

Both tbe "500-foot" and tbe "1.400-foot" aanda are arteulan aqulfera except
In the- aoutheaatern part of the area; there tbe water level la wella In the "600-
foot" MDd la now below the overlying confining clay. Water level* In both
aqulfera have declined almoat continuous!/ alnce pumping began, but the rate
of decline ban Increaaed rapid 17 alnce 1040. Water-level decline In tbe "1,400-
foot" aand hau been leaa pronounced alnce 1066.

The cone* of depreauloo ID both aqulfera have eipaoded and deepened aa a
reault of the annual Increaaea In pumping, and an Increaae la hydraulic gradient*
baa Induced a greater flow of water Into tbe area. Approximately 130 mgd
entered tbe llemphU area through tbe "000-foot" aaod aquifer In I960. and. of
thla amount, 60 mgd originated aa inflow from tbe eaat and about 70 mgd waa
derived from leakage from the terrace depoalU. from tbe north. aouth, and weat
and from other aourcea. Of the water entering tbe "1.400-foot" aand. about
5 ingd waa Inflow from the east, and about half tbat amount waa from each of
tha north, aonth, and went directions. Tbe average rate of movement of water
outalde th» area of heavy withdrawal U about 70 feet per year In the "000-
foot" aand and about 40 feet per year In tbe "1.400-footM Mnd. The average raU
of depletion of atorage In each aquifer nluce pumping began U about 1 mgd.

afoat of Lhe recbarge to the "500-foot" aud "1.400-foot** aanda occurs In out-
crop areaa about 30-80 ml lea east of Memphis. AI HO. water leaka from the ter-
race depoulta to the "500-foot" uund In uouie i»lacuu. and there may be aoote
leakage from ntreams where the couOnlng clay 1^ thin or In breached by fault*
or stream*.

m



02 CONTRIBUTIONS TO THE HYDflOLOGY OF THE UNITED STATES

Tlie quality of wiiUr from botii the prluclpal aqulfen* 1 3 very good. Iron,
rurUou dioxide, and hydrogen uultlde Are (be only couatitueiiu fouuU iu uude-
bi ruble quantities. Water from (be terrace depOMltn In li*nl but generally coo-
lu iuu IbM Irou aud carbon dloxJd« Uiaa water from either of ibe priucipal

The Ii>tlmuljc cluiractertoUcfl of both aquifers were determined by pumping
-ala «ud by ippljliiff tbe knowledge of th* feolocr of tbe area ; Ibeae charncter-

isdtj* iuJkntc that tb« aquJfen* are capable of producing more water than 1*
curreuUy being pumped from tbco. Tba "600-foot" aand will produce more
uuier per unit decUoe of water l*va] Una will tbe "1,400 -foot" Baud. There
apiM-ar* to be uo reasou way tbe deralopMMit of water supplies from uotb
uiiuifera ubuuld not cvutloue, but weu apadoff will remain a factor whlcb could
j i ff tx t future development. Greater well ipaclof will tend to prolong tb« uneful
life of a well and the aqulfera,

INTRODUCTION

Jit 19GO, industrial and municipal supply wells in the Memphis area
pumped about 150 million gallons of water a day. Pumping lias
increased continuously since 181)8, the earliest date for which records
are available, and the rule of this increase has accelerated greatly
since 1040. Decline of water levels 1ms accompanied increases in
thu pumpage, and in 1D28 the city of Memphis begun a program of
[Hrriodic water-level measurements to determine ways to reduce the
rate of decline. The U.S. Geological Survey was requested to assist
in lliis study, and a continuing cooperative program of investigations
\v;ib begun in 1940. Early investigations showed the need for proper
spacing of wells, which hus been practiced to the present time.

FU&FOU AND SCOPS OF ZOTXSTiaATIOir

Tho present investigation was started in 1058 as a quantitative study
of the two principal aquifers that supply water to the Memphis area.
The objectives were to delineate these aquifers, evaluate their hydraulic
churucteristics, show the relation between pumpage and water-level
change, and determine the fuciors utfecting the economical develop-
ment and use of ground water. The study was bused partly on the
premise that ttie questions po^ed by Kuziuanu (1944, p. 17-18) must
be answered as completely us possible to provide for orderly develop-
ment und inunugenient of thu ground-water resources. These ques-
tions are repeated und discussed in t lie concluding scot ion of (his report.

Work consisted of ( 1 ) dclineal ion of Hie "500-foot" and "1,400- foot"
Siimls by a series of subsurface cunluur maps bused on driller^' logs
ami geophysical logs of wells, (~2) collection of water-level records
from u network of ubout JiU obaervuliou wells, 55 of which were
t'(|iii|i|tcd with automatic recorders, (3) preparation of contour maps
showing water levels and the amount of uutur-levi;! dircliuu in thu
"500-foot" sund, (4) analyses uf pumping fo s f s of wells in both u< | i i i -F , f . i •

HYDUOLOGY, AQUIFER SYSTEMS, MEMPHIS AIlEA, TENW. 03

area through each aquifer before development begun and during 1'JtiO,
(6) preparation of a ground-water budget for the "500-foot" sand,
based on I960 records, und (7) inventory of ground-wutur withdrawal
and study of its relation to water-level decline.

LOCATION AND GENERAL FEATURES OF THJt A»EA

The Memphis area (ng. 1), about 1,300 square miles in this report,
include* all Shelby County and parts of Fuyette and Tip ton Counties,
Tenn., and contiguous parts of Arkansas und Mississippi. The urea
id near the center of the upper half of the Mississippi embayment in
the Gulf Coastal Plain.

The climate of I lie Memphis urea is warm and humid, having hot
Hummers, mild winters, and a frost-free period of about 230 days
between late March and early November. The average annual
temperature is G1.9°F; the hottest month is July, which has an aver-
age temperature of 81.1°F; and the coldest month is January, which
has an average temperature of 41.5°F.

The average annual rainfall Memphis (fig. 2), bused on an 80-yeur
period of record (1672-19GO), is 48.48 inches. The maximum annual
rainfall recorded was 70.85 inches in 1057, und the minimum was 30.54

PIUUM J.-Q-neraUied ( .l .y.lO Br.phlc -n,,,, Of ,b. unrlhcrn MU.^!^! euib.yu,n.| .|.uw.
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inches in 104 1. Tho wet season usually begins in lute November and
ciidb in April. Rainfall at Moscow and Bolivar (fig. 1) in the outcrop
or recharge area of the principal aquifers, id slightly greater than
that in the Memphis area.

The Memphis area (iig. 1) consists mostly of a gently rolling up-
land ranging in elevation from about 400 feel in t ike eastern part of
Shelhy County to about 200 feet on the alluvial plain of the Mississippi
River. The maximum topographic relief is about 200 feet, but the
local relief of individual topographic features seldom exceeds 40 feet.
The upland area is terminated by u blutf 50 to 150 feet high along the
eastern margin of tho alluvial plain of the Mississippi Kiver. This
virtually Hut plain, which is approximately 210 feet above sea level, is
about 3 miles wide along the east side of the Mississippi Kiver except
in lliu vicinity of Memphis; at Memphis the river flows along the base
of the blulf.

Thu principal streams that drain the Memphis urea are the Wolf
and Loosuhatcbie Rivers and Noncommh Creek, all of which flow
north-northwestward and discharge into the Mississippi River. These
streams have wide flood plains that are generally adequate to accom-
modate flood waters during the rainy reason. Same sections of tlie
channels of these and smaller tributaries have been artificially deep-
ened for more- effective drainage of the lowland areas. In the past
all three major streams have flowed throughout the year; however,
in recent years Nonconnuh Creek was dry in its lower reach for short
IK'fioils during the dry season from July to October.

Memphis is a large industrial center; (he principal industries pro-
duct; hardwood lumber and cation mid associated products. The
Mrin j ih i s Chamber of Commerce ivporU'd 7(i.r> industries in Memphis
( H»,~*H~.VJ), JiiO of which have tlurir own water-supply wells. More
t l i i i n | . ; i lf tlie tola) ground-water puinpagc from the area is from these
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The I960 U.S. Census shows that tho population of Memphis and
Shelby County has approximately doubled since 11)30. The successive
census figures are as follows:

Shell*
Population of i/cmpAii and Shtlby County, Ten*.

1U30 _._____________________________ 253,143
1WO _______________.____—_______ 202.W2 468,260
1U60 „.______________-_____________ 3M.012 482,803
1000 ___________________.__._____ 4»7,524 OZT.O.U)

FBJCV1ODS IMVE8TIGATIONB

The earliest reports describing the geology and the ground-water
resources of the Memphis urea were by SalTord (1809,1890) and Glenn
(1900). AVella (1931) described the artesian water supply of Memphis
and, in a subsequent re|>ort (1933), the ground-water resources of
West Tennessee, including a more detailed discussion of ground water
conditions in the Memphis area. Since the beginning of tlie coopera-
tive program in 1940, progress reports have been published by Kuz-
raunn (1944), Schneider und Ciishing (1948), and Criner und Arm-
strong (1958).

Regional and local studies relating to tho geology of the Memphis
area were made by Fisk (1944), Cuplau (1954), Steunis and Arm-
strong (1955), and Stearns (1957).

Records of water levels from 1936 through 1955 have been re-
ported by the U.S. Geological Survey (issued annually). Earlier
measurements were reported by Wells (1931,1933).

The assistance ar.d cooperation of many city and county officials,
industry representatives, drilling contractors, and well owners were
helpful in tike collection of data for this re|x>rt. Mr. J. J. Pavis,
Director, Water Division, and Messrs. A. J. Ituuilcy and Hugh Mills,
Memphis Light, Gas, and Water Division, provided essential well
und water-use data from the city records und assisted greatly in the
investigation. Mr. E. C. Handorf und Mr. W. M. Cruddock, of the
Memphis and Shelby County Health Department have, through their
interest in the Memphis area water supply, contributed substantially
to the study. Drilling contractors, industries, and individual well
owners also were especially helpful in providing well data, permitting
use of wells for geophysical und hydraulic tests, and furnishing in-
formation on water use in tho area.
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Figure 3 illustrates the standard system for numbering wells in this
re|x>rt. Eacli well number consists of of throe units: (I) an abbrevia-
tion of the name of the county in which the well ia located; (2) a
letter designating the 7 ̂ -minute topographic quadrangle, or 7J/j-
minute quadrant of a 15-minute quadrangle, in which the well is
located; and (3) a number genertUy indicating the numerical order
in which the wells were inventoried.

The index map (fig. 3) shows the 16-miuute topographic quad-
rangles of the U.S. Army Corps of Engineers that include Shelby
County and adjacent areas described in this report. The example,
well Sh: P-7G, is in Shelby Comity, in the northwest quadrant (7V&-
iiiiuule quadrangle designated "P") of the liartlett 15-minuto
quadrangle and is identified as well 76 in the numerical sequence,

1. HOHUiMOt IAKL
\HJHH l A K t (1461)

3 MCHNANUI O1H41
4 blMAUA (1VUJ N
1 lUMUtliON ((•*»!)

6 MtMPMlS (I»6I)

QUADRANGLES
7- BAftTLfl! (I9t>l)
V COtlllRVlUE (1MB) W-4
V JlRlCHO 4IV»)

10 MIIUNGIOM
II. MAWW (I9S4)
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In this report die county designation uSh" iB omitted in figures.
Well numbers in adjoining counties in Tennessee arc proceeded by the
county abbreviation. Wells in adjoining States are not numbered.

At Memphis, the Memphis Light, Gas, and Water Division many
years ago established their own well-numbering system. According
to this plan, blocks of numbers were assigned for the city's five existing
well fields (pi. 1) and other blocks of numbers were reserved for
future well fields. The block assignments are as follows:

200-240__. UuCord Field
250-2UO__. (Notaulfued)
300-34)-..- Uiekurj UI11 (LlchUr-

man) Field (proponed)

1-49___ P«rkw«y Field
50-OO-_—. Shenluin Field

100-140__. Alien Field
10O-199__. MUoelUneoua wellu at

ucattered l o c a t i o n s
(ubauduued)

Listed below are city-owned wells in use us of January 19G2 and
those that have been withdrawn from use. Well numbers followed by
the letters "A," "B," und so on, indicate lirst, second, and so on,
replacement wells for those withdrawn from use. For convenient
reference, the wells owned by the Memphis Light, Gas, and Water
Division are libted below, together with the corresponding numbers
assigned by the U.S. Geological Survey.

c*
1A. ......

2A

4A. ......

t t___ __ ..
ttA. ......
7
7A

UA
10.......

10A...—
11.- — ..
11A..._.
12
12A
n

14.......
14A_. ._ -
16.......

Oiatagiemta*t9tt
... BU:O~125

126
127
128
12U

130
131
132
133

135
.... 13tt

137
...- 138

.._- 140

.... 141

..._ 142

..__ 143

.... 144
1 A**

.... 146

.... 147

.... 148

.... 14U

C*F
15A...-

16A_._ —
17.......
18.———-

19A
20
2013
21.— ..—

21A._.~
22,..——

22 B
22C

23...——
9*tA
24.......
•MA
26—-.--

°OA
27......
2 H . _ _ _ . —
2U_......

Suttty
.... 8li:O-15U
.... 151
.... 162
.... 153
.... 164

.... 165
150

.... 157
168
169

.... 100
101

.... 102
__ 103

104

.... 106

.... 100

.... 107

.... 108

.... 109

_ . - _ 170
.... 171
.... 172
.... 173
.... 174

fiiy
30- -___ ._ -
31.........
32.........
33.. ._._...
34.----..-

35.........
30
37._......
38.........
3U——— ....

4 Q _ . _ . . . _ _ _
41... ......
42.........

44

45
46
47——— ——

51-.--...-

62.........
63..-.-----
64. ........
54A
lift....-...-

.. Sh:O-l76
176
177
178
179

180
]»- 77

78
O-I81

182

183
184
185
I8(i
187

188
181)
100

K- 37
38

39
40
41
42
4J
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en*
5.r..\.....
5 b . _ _ — ..
57. _ . . - _ _
5 7 A . . _ _ _
5711.....

57C.....
5 H . _ — _ _ _
5!».......
bU.. . . ._-
01.......

t i lA . . . -_
b-». ......
03.......
04.......
05.--..-.

l i h . _ . _ . _ .
i»7.......
tw. ... ..
bll--....
70.......

71.......
Tt...,-..
7:i... ... .
74.......
75-..-..

7li._ ....
77.......
77A..._.
7 M _ _ _ — . .
7'J— ---.

0*uieoi(*l
S»r9ti

.... SL:K- 44

.... 45

.... 40

. - . 47

.... 48

.... 40

.... 50
-.. 51
.... 52
--- 53

.... 54

.... 55

.... 56
-.. 57
.... 58

50
.... 60
.... til
.... 02
.... 63

.... 04

.... 05

.... 66
P- 70

SO

.... 81

.... K- 07
08r- 82

.... 83

our
80— - - - - - -
81—.-....
8 2 _ _ _ _ _ _ _ _ _
83. . . _ _ _ _ _ .
8 4 . _ _ _ . .__ .

«5.........
80.._. ___ .
86$ ___ ...
87____ . __ .
88

101.. — .__.
102
103........
104... ___ .
105... __ ..

100..-...-.
107. ...... .
108.. ___ .
10t>..— ....
110........

I l l
112. ....-_.
113.....-.,
114. .......
Hi.-..-...

116-. — — ..
117-,......
ll«-.....-.
121..... — .
122... ......

(Jtotoyicut
^MfKy

._ SU:P- 84
K- 01)

70
71
72

73
74
75
76
77

J- 06
07
08
«U

100

101
102
103
104
105

100
107
108
1GU
110

111
112
113
114
115

Citt
I23_. _..,....
124_..... — ..
I'fi
120... .__. — _
127....._.._.

128. —— _ _ _ . . .
130..........
131..........
133, .— _ _ _ - _ .
134. . . . _ _ . . _ _

n rk

13ft— - - . .__ .
137.. _ _ _ . - . _ _
IU1

201.... .__...
9fl'2
203— — — .—
**O4
205———..— -
207———- ——

208.... — ...-
•>(HI

210,.— — — .-
218— — . — —
•21U... .......
•JOQ

221. „._.... .
222.... .-..--
'1117
324.----....-

Sli:J-HO
117
118
11U
120

121
122
123
124
125

120
127
128

1'- 76
Q- 29

30
31
33
33

30
37
38
3'J

40
41
42

40

GENERAL GEOLOGY OF THE AQUIFER SYSTEMS

Tho Memphis area ia in the northern part of the East Gulf Coastal
Plain, near the axis of the Mississippi embayment {structural trough
(iig. 1). About 3,000 feet of uncousolidated clay, silt, sund, und
gravel lias been deposited in this areu, and these sediments provide
u n-rord of the several invasions and recessions of the sea and the in-
tcrvi'iiin<r periods of erosion that have occurred since the- beginning of
Oelaccou-* time. "This wedgu-sliuped sequence of deposits thickens
southward toward the Gulf of Mexico und westward toward the
Mississippi lliver.

Si earns and Armstrong (1955, p. G-7) and Stearns (1957, p. 1084-
10h5) described the depositiunul environmental relations and defined
l l n i u si'iliiiieniury rock types Unit best illustrate these relations in
tin- nor thern part of the Mississippi embnyinenl. These types aru

brief ly as follows:
cluv and _ Hack-bench beds consist of light-

col oin I fluy, lignite, and diucontinuouu U»<ld of HHIH!. The, clay beds,
in co mi. i it \ v i i l i those of u more marine environment, ni'o churacter-
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i/.cd by the presence of leaf imprints and the general absence of
gluuconite. These clay and sand deposits are of limited ureul extent
and therefore cannot be traced easily in the subsurface, even by means
of geophysical logs of closely spaced wells. The irregularly inter-
bedded sediments in the upper part of the Cluiborne Group (table 1)
a re typical of the back-beach jcposita.

<3ShaH0w-water near-thore ja/uTy Well-sorted sand interbeddedwitU
gluuconittc and fossiliferous clay is characteristic of the shallow-water
near-shore deposits. The sand is fl really extensive, in contrast with
the back-beach deposits. Where sund buds grade laterally or ver-
tically into back-beach beds, they contain lignite and wood fragments;
where they grade into deeper-water cUy beds, they contain glauconite.
The sandy middle unit ("1,400-foot" sund) of the Wllcox Group
(table 1) in the Memphis urea is typical of the shallow-water near-
shore deosits._________

water ctov and ahafe)—The deeper water clay and shale ia
medium gray to dark gray and contains marine fossils, calcareous
beds, and glauconite. These beds are thick and a re ally extensive and
therefore are easily recognized and traced in the subsurfa.ee by means
of drillers* logs and geophysical logs of wells. In the Memphis
area, typical deposits of this category are the marine focies of the
Jackson (?) Formation and the upper clay unit of the Wilcox Group.

DESCRIPTION OP THE GEOLOGIC UNITS

The Memphis area is underlain by about 3,000 feet of clay, silt,
sand, and gravel ranging in age from Cretaceous through Recent.
These sediments were deposited on the limestone rocks of Paleozoic age
that form the bedrock floor of the Mississippi embayment sync line.
This report deals primarily with the geology related to the two prin-
cipal aquifers in the Memphis area, and for this reason only the strati-
graphic units of Eocene und younger age are discussed in detail.
These units (table 1) include the major aquifers, the "1,400-fooL"
sund of the Wilcox Group, and the "500-foot," sund of the Claiborne
Group (Kazmunn,

WILCOX GROUP
———4————————————————-v

On the basis of drillers* logs and geophysical logs of wells in the
Memphis area, the Wilcox Group is divided into a lower clay unit
a middle sand unit ("1,400-foot" sund), and an upper cluy unit
(Criner and Armstrong, 11)58, p. 3).

The tftwer uittt^of the Wilcox Croup consists of gray to greenish-
gray lignitio clay which gradi-s upward into silt und liim-^ruinKd
sand deposit a. The percentage of sand incrrusr.s upward in this n n i i
perhaps representing a t rans i t iona l phase between t l io marine Porters
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fereek Clay und tho predominately sandy middle unit of the Wilcox.
The clay unit ranges in thickness from 1UO feet in test well Fa: W-l
about 30 miles northeast of Memphis near ISrudcn, Kayello County,
to 250 feet in well Sh: U-lii, 3.5 miles south of Willington, Shelby
County (pi. 1).___

he?HTtquTe"sand uhfrfiefcrred to as the "1,400-foot" sand by Criaer
-^Crmstrong (11)58, pT 3), consists mostly of unconsolidutod well-

sorted fine- to medium-grained sand, Logs of a few wella in the
Memphis area, show thin interbeddcd lenses of clay, but these beds
probably are not a really extensive. Tho sand ranges in thickness from
150 feet in test well Fu:W-l near Brudcn, Fayette County, to 240
feet in well Sh: U-12, 3.5 miles south of Millingtou, Shelby County
(pi. 1). The thickness increases westward to 300 feet in an oil-teat
well 7 miles west of West Memphis, Ark.

_____ the Wilcox Group in the Memphis urea consists
of durk-gruy or brown liirnitic clay containing lo<rul lenst^ojf silly
ami sandv cluv from 1 to 50 feet thick. Thin IM^S nf h'm^riiinnJ
sand cemented with iron oxido form "rock" layers a few inches th ick
in many parts of the unit. The upper clay of the Wilco* grades
upward to a sandy clay; however, the_cuiitiu:j.jyitkjjtc^vciijj^t?

iia is indicated '
(pi. 1) of wells in the ureu. The thickness of the npi>er clay section
vuries greatly, ranging from 200 to 3i)5 feet in the Shuahuu well lield
in tho south-central part of Shelby County.

CLAlBOHNM OBOUP

The Claiborne Group in the Memphis area is represciiied by the
"600-foot" fluid, which has been divided into lower and upper parts
by Criner and Armstrong (1958, p. 7-6). This subdivision was Imsetl
on tho different lithologies of the two parts and on their separation
in much of tho area by clay beds as much us 150 feet thick. Elect ricul
logs and drillers' logs of wells show that tho lower part of the
CUiborne varies greatly in thickness and contains a greater number
of clay beds that are thicker and more extensive than those in the
upper part. Even the thickest of the clay beds, however, are not
continuous, so that no particular bed cun be considered us u hydrologic
boundary between distinctive lower and upper parts. In this re|xnt,
therefore, the "SOO-foot" sand is considered as a single hydrologic
unit Generally the Cluiborno Group is characterized by u greater
proportion of clay in the lower part and by a gradation in sand par-
ticle size from fine to medium grained in the lower part to medhim
to coarse grained in the upper part. Tho th ickes t ami mn&t uMmsivu
clay bed underlies tho central part of the Memphis urea and is in the
lower part of the Claiborne Group.
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Tho thickness of the Claiborne Group ranges from 500 feet in
U-M. well Fa: \\r-l near llrudim, Kuycliu County, to 800 fct-L in well
Sh: J-104 in the southern purl of the city of Memphis (pi. 1). The
lop of the "500-foot" sand was indicated in geophysical logs of wells
as the level at which the sediments change from predominantly sund
lo picdominantry clay or silt. The contacts were picked to define a
h>tlrologic uni t ("500-foot" sand regardless of geologic wge. For
(h is reason (lie upper part of the uait Mfthown on plate 1 may include

mainly beds belonging to the overlying Jackson (?) Formation.

FORMATION
'l'ln; J;u-k:-.oa( ?) Formation overlies and confines the "500-fool"

sand. Ideally the two units interfinger witli one another, and the
coiitact between them represents a hydrologic boundary rather than
;i precisesiratigruphic horizon (pi. 1).

The Jiii'lttunf Y) Formation is composed of-Uark-gray to greenish*
-gray, dark-blue, or dark-brown clay. It is generally carbonaceous

iiud contains vi-ry fine quartz sand along bedding planes. Tlie for-
mation is absent in southeastern Shelby County but is us much us 330
fiTt (hick in (he Parkway well field.

Kisk (1011, tig. G7, p. G'2) distinguished it lower marine and an upper
niMiinarine facies in the Jackson (?) Formation. The marine facies
closely follows the present course of the Mississippi River and extends
northward at least 25 miles to Lauderdalo County; there an exposure
contains glauconite, foruminifera, shark teeth, and bones of sea ani-
mals. Fossil plants and leaves are abundant, and seams of lignite as
much us 10 feet thick are common in the nonmarine facies.

I TTKRRACB DEPOSITS AND AIXUVIUM

The terrace deposits ranges f ronra lew feet to about 100 feet in thick-
ness and are composed mostly of coarse-grained quart/ sand und fine-
{; mined iron-stained quartz and chert gravel. Thin lenses of ailty
other-colored cluy are common in the lower part The bottom 3 inches
lo I feet of sand und gravel generally is cemented with limonite. Al-
though i he contact with the Jackson (?) Formation represents an
i-rodional surface, thin lenses of reworked Jackson(l) clay and sand
form a t rans i t iona l zone at the base of the terrace dc|x>sit9 in many
phiccs; geophysical logs show a gradation from one unit to the other.

The terrace deposits occur as an irregular belt parallel to the Mis-
sissippi I£iver and also occur along the larger streams in the area.
Tin-, th-poMis i h i n gradually eastward and are absent in mimy places
;is:( result of ft os'um or nondeposition.

Two lerrnces were recognized by Glcnn (1900, p. 41-44), who desig-
nnn-d l l i e higher as Pliocene und the lower ws Pleistocene. Fiak

HYDilOLOGV, AQU1FEU SYSTEMS, UKMI'llIS AREA, TtNN. O13

(1D44, p. 63) considered them both to be of Pleistocene age. Because
geophysical logs show no consistent correlation poiuLa, by means of
which the terrace deposits can be divided in the subsurface, they are
considered as u single unit in this report.

The a l luvium ranges from 0 to 200 feet in thickness and is composed
of sand, clay, silt, and gravel. It is confined to narrow strips along
the principal streams and in most places is subject to flooding and
reworking. The coarsest material is generally near the present stream
channels, and the finest is near the featheredges of the deposits.

The alluvium is litliologically similar to the underlying terrace
deposits, and the contact cannot be determined from geophysical logs.
However, samples of the alluvium locally contain carbonaceous ma-
terial and decaying vegetation which aid in distinguishing between
the two units.

GEOLOGIC STHUCTUHK

The Memphis area is near the axis of the Mississippi embayment
syncline, which plunges southward at a rate of about 10 feet per mile
in the vicinity of Memphis. The syncline began to form in Late Ore-
tnceous time (Fisk, 1944, p. 8, 64; and Caplan, 1054, p. 5) as a result
of regional subsidence centered along the present coast of the Gulf
of Mexico. The axis of the structural trough approximately follows
the present course of the Mississippi River.

As the region subsided, faulting of the unconsolidated sediments and
the underlying Paleozoic rocks occurred, forming a rectangular pat-
tern of faults and fractures trending northeast and northwest (Fisk,
11)44, p. 64,60). One of the major faults in this system, the Big Creek
fault (Fisk, 1044, p. 66), trends northeast from near West Helena,
Ark., along the western edge of the Memphis area to Jleelfoot Lake
near the Tennessee-Kentucky border; at Reelfoot Lake it appears to
bo related to the New Madrid (Missouri) fault system. This fault is
of particular significance because it apparently restricts the movement
of ground water from the west into the Memphis area.

A major fault ia suggeaUd by an abrupt bend in the Mississippi River
near the mouth of Nooconnah Creek and by electrical logs of wells
that indicate as much as 50 feet of displacement of geologic units in
the Hickory Hill well field in the south-central part of the area. If
such a fault exists, it has so fur had little effect on the movement of
water in the "500-foot** sand.

HYDROLOGY OP THE AQUIFER SYSTEMS
GEOLOGIC CONTBOL OF GROUND WATKH IV THE XKMTHI8 AHKA

The size, shape, and degree of interconnection of the o|>en spaces
between rock particles control the nmount of water (hat can be oc-
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ccpted, stored, and eventually discharged to wells or by natural sub-
surface ground-water movement. In the Memphis area all ground
water is obtained from unconsolidated deposits of sand and gravel.

Deposits of rounded well-sorted rock particles are the most perme-
able water-bearing materials because ground water can move freely
through them toward pumping wella and into the aquifer in its
ibchurge area. Mechanical analyses of aand samples from the "500-
foot" and "1,400-foot" sands in Utt Memphis urea show the sand par-
t iclus to be well sorted but angular to subangular in shape. Although
compaction and cementation affect the water-bearing pro|>erties of
siutd aquifers, these processes are of minor significance in the Memphis
urt'ii, where cemented beds are rare and are seldom more than 1 foot
thick. Faulting may also affect the ground-water conditions in an
area by displacement of strata or by formation of a semi-im|>ermeable
barrier along the faulted zone. In the Memphis area the only struc-
tu ra l deformation believed to affect ground-water movement is the
previously described Big Creek fault, which restricts the inflow of
ground water from the west. Kelative positions of aquifers and
confining cluy beds also utlect ground- water conditions in the Memphis
urea. In the outcrop area of the "500-foot" and "1,400-foot" sands
cast of Shelby County, water-table conditions exist. West of the
outcrop, or recharge, area, however, confining beds of clay overlie the
aquifers, and the water is under artesian pressure. As the water
moves downdip in the westward dipping aquifers, the pressure sur-
fucu becomes progressively higher above the confining clay beds which
overlie the aquifers,

TKXTDRK OP AQDIFKK MATEJIIAL4

More than 400 sand samples collected from many drilled wells in the
Memphis area were analyzed to determine the distribution of particle
size and the degree- of sorting. These analyses give an indication of
the hydraulic characteristics of the rocks because the size and sorting
of (Im sand grains determine, to a great degree, the permeability and
porosity. Coarse-grained sediments are less porous than fine-grained
sediments; but because the pores are larger in the coarse-grained
sediments, they are more permeable and will allow water to move
through them more readily. Poorly sorted sediments are both less
porniuiiind NJSS permeable than well-sorted sediments.

Comparison of one sample- with another can best be made by
comparing their rcs|>octive sorting coefficients. The sorting coefficient
is (IdihL'd us the square root of the 25 perccntile divided by the 75
purcrn t i lo (Trask, 103*2, p. 72). A value of 1 (unity) represents
tU highest possible degree of sorting. A sorting coefficient smaller
i l t : u i '_'.5 Indicates a well-sorted sample;!), u normal sample; and 4.5 or
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higher, a poorly sorted sample. Sorting coefficients of samples from
both the "500-foot" and "1,400-foot" sands (fig. 4) range from l.l
to 1.3. The steepness of the curves (fig. 4), ulso shows that the sand
is well sorted.

The size-distribution curves also show that the grain aize of material
from the "1,400-foot" sand is fine to medium and thai the grain size of
material from the upper part of the "500-foot" sand is medium to
coarse. Analyses of samples from the lower part of the "600-foot"
band are not shown in figure 4, but the particle-size distribution in the
lower purt is known to be similar to that in the "1,400-foot" sand.

In summary, particle-size distribution and sorting coefficient of
aquifer materials are a measure of the aquifer's capability to trans-
mit water to wells and therefore are useful in determining the best zone
in the aquifer to be screened in a well and the type and opening size of
screen to be used.

xmtcrs or QHOUND-WATEB WITHDRAWAL
Tlio most conspicuous otfcct of withdrawal of water from an aquifer

is the decline of water level that causes a cone of depression to form in
I ho water surface surrounding (he point of withdrawal. The size of
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I ha conti of depression formed by pumping u well or group of wells
dupends on the rule and amount of withdmwul and the hydruulic
chuructiriatics of the aquifer. Near the edge of the cone, the water-
Juve] depression or drawdown isamull and, in effect, immeasurable be-
L-iuise it is less thtui fluctuations caused by atmospheric-pressure
changes mid other influences. The theoretical disLancu to the edge of
(liu cone of depression fur u typical wel] field in the "500-foot" sand in
the Memphis urea pumping fct AH aver»ge rate of 10 mgd (million gal-
lons per day) is about 5 miles from the center of withdrawal.

Increases in the annual rate of withdrawal have accelerated the
lowering of the piezometric surface in tlieentire Memphis ureu so thut
(ho hydraulic gradient (slope of the water or pressure surface) is
continually steeping. Consequently, larger amounts of water are
transmitted into the urea to supply the increased withdrawal. Figure
5 shows the Memphis municipal pumpuge since 1898, and figure 0
shows the total municipal and industrial pumpuge from the "500- foot"
und the "1,-100-foot." sands and the resulting water-level declines in
thu Mempliis urea from 1935 through 1DGO. As the rote of with-
dmwul increases, the regional cone of depression is expanded and

Under natural conditions, water was discharged from the "500- foot"
and "1,400-foot" sands by subsurfuce (low to the west, thence south-
ward along the axis of the embayment. Beginning with the first well
drilled into the u 5 00 -fool" sand ui 1880 (Lundie, 1898, p. 5-0), pump-
ing has constantly increased, causing ground water to move into the
enlarging cone of depression, thus eventually causing natural dis-
charge as subsurface now to stop.

THE "500-7OOT" EA1TD AQUITEB

IXKLJNltATION

The 4l600-foot" sand in the Memphis ureu is delineated us a hydro-
logic unit although it includes all tike deposits of the Cluilxmie Group.
Geophysical logs of wells were used to identify the top und bottom of
tho uijuifcras limited by the overlying und underlying conh'ning clay.
Must of the logs uhow distinct differences between the aquifer und tho
con/iiitng clay beds; however some show grudutionul changes from
predominantly clay to predominantly sand beds. In the ubsonce of u
diblinct und abrupt sand-cluy contact, the boundary is selected arbi-
trari ly at the middle of tho transition zone in order to determine thu
HU'iMgo thickness of the iu|iiifer. Delineated on this Imsis, thu aquifer
JI!M» limy includo some sandy beds of the lower part, of tho Jackson ( ?)
Km -million. In bunio pailtt of (lie nrcu (he Jackson ( if) is not present,
U l l t J i Ju i "500 -fool" Sillld

HYDHOLOOY, AQUIFEK SYSTEMS, MEMPHIS AREA, TENN. Ol7
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d.—HtUllon l*iwt«ti luul pumpuK* from (ha "BOO-foot" And "1.40O foot"
•ad w«l*r J«rrl decline* la tb« MvapbU trc*. 1030-60.'

Maud*

of coarse sand and gravel. These deposits are hydrologically
connected uith the "500-foot" sand in such aceaa .but are not con-
sidered u part of die aquifer.

I 'Jutes % and -1 show the elevation and configuration of the top and
bottom, reflectively, of the "500- foot" sand in the Memphis area.
These maps and the geologic suction (pi. 1) show that the "500-foot"
suml ranges from 500 to 800 feet in thickness, averaging about 700 feet
I hick, anil dijw toward the northwest at u rute of about 13 feet per mile.
'I1! 10 volume of (he aquifer, calculated from the contour maps, is about
-_•;» Million (-J5X1011) cubic feet ia the 1,300 square mile area shown

WATKll

DECLINE CAUSED BY FUMPIMQ

fironiul-u ' i i ler withdrawal from the "500- foot" sand for municipal
and i n d u s t r i a l use in tho Memphis area has increased from about (18
ii'U'.l in IIMS, (he first your fur which records are available, to about 135
lu^d in 1DGO. This withdrawal, which averages about lOOjngd for the
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period, has formed a major cono of depression under the city of Mem-
phis, where mottt of the pumping ia concentrated, and has formed
lunnllor superimposed cones under the Parkway, Alien, ami Sltenhaii
well fields (pi. 4). The regional relation between ground-water with-
drawal and water-level decline in the "500-foot" sand is best illustrated
by the hydrographof well Sh: P-7G (fig. 7). This well is in the, center
of the major or regional cone of depression and is approximately
equidistant from the smaller superimposed cones of depression caused
by pumping in the Parkway, Alien, and Sheahan well fields. During
1035-00 an average rule of withdrawal of about 100 mgd resulted in a
water-level decline of about 50 feet in well Sh: P-76, or about oue-half
fool decline for each million gallons pumped per day. Figure 8 shows
progressively smaller declines in well Sh:O~l, 8 miles north of the
center of pumping, and iu well Sh:Q-l, 10 miles east of the center
of pumping. Figure i) shows still smaller declines in wells Sh : U-2,
15 miles north, and Fa: W-2 (Fayette County), 30 miles northeast of
the center of heavy pumping.

The rate of water-level decline has increased since the .early 1950's,
at which time the rate of pumping increased to uti awrugo of about
120 mgd (1950-60) compared with an average of about 90 mgd for
the preceding period (1035-50). The maximum decline for the period
1950-00 is about 47 feet in the Alien well field (pi, 5), which was
placed iu operation in early 1053. About 75 percent of tins decline
occurred in the first year of ojK-TRlion of this lield. Smaller declines
occurred in the Parkway and Shenhan well Jiclds (pi. 5) dur ing this
period because these fields have been in oj>eration sinuo 1U:M ami 11)31,
respectively (h'g. 5), and the rules of decline in each have decreased
as their cones of depression have r\panded and established a stuble
hydraulic gradient. The 24-foot decline in the AlcCoid well field oc-
curred after early 1058, when the field begun operation. As in the
Alien well Acid, the rute of decline in the curly years of operation is
greater than that in subsequent years, provided the rule of ground-
water withdrawal remains the same.

Prior to 1958, when the McCord well field begun operation, water
levels in the field declined slowly and steudily (fig. 10) as a result of
overall pumpage in the Memphis ureu. In 1!>58,1 lie wafer level in an
observation well near the McOord well field (fig. 10) declined about
18 feet for an average pumping rale of lii.5 mgd. Thus tho relation
between the water-level decline in this observation welt and (he pump-
age of the well field was about J.5 feel for each 1 mgd pumped. The
next pronounced chungu in the nilu of pumping nrourreil during I In-.
summer of 1060 when, between June ami August, (ho pumping rule
decreased from about 11.5 to 7.5 mgd. The water level in wells near
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1'itiLE*! ». — Decline* of water lev«| ID tb« "500-foot" uod, 1ft ft ad 80
of cutoccutriled puuphif la ll» Urnpbln »re«,

from (be ctutvr

the well Hold rose about 4 feet. Normally during this part of (lie year,
the wuter level declines about 2 feet. Therefore, the effective recovery
resulting from the pumpuge reduction was about G feet. This again
indicates a ratio between water-level rise or decline in the selected
observation wells uud pumpuge of about 1.5 feet for each 1 mgd change
in rate of pumping. Similiur determinations for the Alien (fig. 11)
and Sheuhun (fig. 12) well fields indicate ratios of 1.1 to 1 and 1.5 to 1
(feet of decline or rise to each million gallons per day increase or
decrease in pumping) for these fields, respectively. The production
ratio for the Alien well field is less because pumping has not con-
tinued long enough for tho piczonielric surface to stabilize in (his
newer well field. The production ralio for nil well fields in Ihe urea
should increase us wuter levels decline toward more stable pumping
levels.

The distribution of production wells in the Parkway well field wi th
resect to observation wells make it iin[K>ssible to show a consistent
relationship between the water level and the pumpuge in this well field
(tig. 13). The fluctuations resulting from seasonal and intermittent
pumping arc the only discernible pails of water-level changes. Figure
l.'J shows that a reduction of jmmpugc during 11M5-4!) did not cause a
rise of water level in observation well Sh:O-153. This well is in the

part of the well f luid where the pumping rate was increased to
(lie mluct ion in pumping in tlie western part of tho well field.

However, records of bhort-lenii observation wells indicate th:i t l l i o
relation between wuter level und pumping dilfcru litllu from that of
1 1 HI other wel l f i e lds or of t in; i - i i M i r M r i n n l i i s nrr ; i .

SYSTEMS, MEMPHIS AI(EA,

OHVl MODI
IJU NI'11A>I KJIVM AIHIHOH lilMOl
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1'iuDaa 11.—/Tb« r*UUon between pimping and water ICTC! ("MO-foot" und) la ta« Allea
Well Ocltl, MewpbU, Ttott.

The hydrographs from observation wells equipped with recording
gages generally show that those wells within or near the urea of great-
est withdrawal have their lowest water level in August each year, re-
flecting the highest monthly rate- of withdrawal. Figures 7-9 show
the declining trend of water level in the "500-foot" sand at various
distances from the center of pumping as well us the annual low water
lovul. The lowest annual water level occurs progressively later in
observation wells that are farther from the center of pumping. The
greater the distance, the greater the lug in the time of arrival of the
etfuct of pumping. The lowest ai inuul water level in observation well
Fu:W-2 (iig. 1>), which is 30 miles from the theoretical center of
pumping, occurs in late December or early January, or about 4 months
after the unnuul low water level in Memphis. The elTect of cyclical
pumping in the Memphis area, where the pumping is greater in sum-
mer lhan winter, is a wavelike motion of alternate low and high water
I t ivels traveling outward ut a decreasing rate from the ceutrr of pump-

UYDKOLOGY, AQUIFER SYSTEMS, UEMPIUS AREA, TENN. 025
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hinution of several factors including the degree of confinement, elas-
ticity, and trunsmissibility of the aquifer. This elfect should be con-
sidered when proposing locations of future well h'elds so that advan-
tage can be made of the time lug of arrival of low water level. In a
practical example, a typical well field about 20 miles from Memphis
would be pumping at its lowest seasonal rate ut a time when water
levels are lowest and pumping most wuter ul the time when water levels
are highest.

Hydrogruphs of observation wells in the U500-foot" sand (Hga. 7-9)
indicate that the annual decline of the piezometric surface can be
reasonably estimated for given rates of pumping. These figures show
the fluctuations and general decline of wider level in the Memphis
area near the center of pumping (lig. 7), about 8 and 10 miles from
the center of pumping (lig. 6), and 15 and J10 miles from the center
of pumping (tig. 9). The theoretical center of pumping in the area
is about the location of observation well Sh : P-7C (pis. 4, 0). Figure
9 shows that the seasonal f luctuui ion of water level in well Fu: W-2
about 30 miles northeast of Memphis in Fayette County is nearly 1 foot.
The overall water-level trend is a declining one, although there arc
short periods of a rising water level caused by reductions in pumping
rate, recharge to the aquifer, or both. This observation-well record
reflects the regional water-level fluctuations and is lessulTected by small
changes in pumping in Memphis, The seasonal range of water-level
fluctuation in well Sh: U-2 in Memphis (fig. 9) has been about 3.5 feet
except in 1957, a year of record-high rainfall . The record of thin well
also indicates the regional water-level trend, but the elfuct of c Images
in pumping in Memphis is more pronounced in this record than in
thatofwellFa:W-2.

FLUCTUATION

r^fffl fluctuations in wells by rocliargin

w l u w a y art to 6r ntatekftfnd, to * mi»*r
The effect of recharge to the aquifer caused by unusually high precipi-
tation is illustrated in the hydrogruph of well Fu : W-2 for 1957 (lig.
9). The water level hi this well under normal conditions of rain full
and pumping in the Memphis area would have declined about 0.3
loot in 1957. Instead, the Water level rose about 0.8 foot, an effective
change of 1.1 feet. Past records Indicate that a reduction of pumpuge
of 10-20mgd in Memphis would have been required to cause a 1.1-foot
change in water level in this observation well. The annua l average
daily purapage in 1957 wan only about ] mgil less than in (he previous
year. Therefore, the risu of water level in 11)57 WHS largely due to re-
charge from heavy rainfall in the outcrop area of the "MW-foot" aund.
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Loading of an aquifer, as by passing railroad trains and by rainfall,
may also cause water-level fluctuations; but for a specific load the net
water-level change is zero, and no rising or declining trend results.
Generally, the water level rises as a load is applied then decreases
rapidly even though the load may remain. Wells (1931, p. 25) be-
lieved that the Mississippi River added water to the "500-foot" sand,
because a series of water-lavel meosurments in wells along the river
were higher when the river waa high. Data collected by Kazmann
(oral communication, 1954), however, indicated that loading of the
aquifer by the weight of rapidly rifling water in the river caused the
water level also to rise in certain wells. In agreement with Kazmann'a
conclusion, it is doubtful that the river would have furnished water to
the aquifer even if there had been a hydraulic connection between the
river and the aquifer, because at that time (1931) the water level in
the aquifer was about as high as tlie level of the river.

Atmospheric-pressure fluctuations may cause as much as a foot of
change in water-level, depending partly on the rapidity of the change
in pressure. These are basically daily-cycle fluctuations and are con-
sidered only during strict aquifer performance testa when water-level
measurements are corrected for barometric effect. Within a short
time the pressure-influenced water level regains its original level, often
v v i t l t the assistance of a reverse change in atmospheric pressure. The
net change in water level resulting from atmospheric pressure change
is zero over a period of time, generally 1 day.

HYDRAULIC CUABACTKBISTICa

Tiie luuount of water Uiut can be pumped from an aquifer peren-
nially depends primarily on the capacity of the aquifer to transmit
water from areas of recharge to areas of discharge, the amount of
water available for recharge, and the amount of water in storage in
t l iu aquifer. To estimate the amount of water that can bo pumped
perennially with proper accuracy, the hydraulic characteristics of the
uquifcr must be known. Aquifer performance or pumping tests are
tlm most economical method of determining the hydraulic charac-
teristics. These characteristics are permeability (/*), tronsmissibility
('/'), and storage (S). These und other terms used to describe the
hytlrologic properties of rooks were defined by Aleinzer (1923),
Wuii/el (104:*),undFerris and others (1962).

I 'uiiiping tests consist of observing the rate of drawdown in observa-
I I . H I wells for a given uniform rule of pumping in a nearby well or of
oloiTvin^ the rate of water level recovery in a pumped well, or ob-
b*:rv;ilion wells, a f te r pumping stops. 1'umping-tcst data- were aim-
ly/nl by standard niuthuds, und the results were approximately the
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same as the values of the hydraulic characteristics. For this reason
the less laborious semilog-plot method is used in tliis report.

Figure 14 shows a aemilog plot and sample analysis of pumping-teat
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data from wells in the "500-foot" sand. The figure also allows the
procedure for computing the hydraulic characteristics of Uie aquifer.

The numerical values of hydraulic characteristics determined by
pumping tests reflect the effects of all material within the zone of in-
fluence of pumping in the aquifer. This zone extends horizontally
to the perimeter of the cone of depression of the pumping well. Its
vertical influence may not extend to the bottom of the aquifer because
of the anisotropy of the formation und partial penetration of the wells.
As a result, a single pumping test provides hydraulic constants de-
termined by the part of the aquifer affected during the teat. These
values are adequate for predicting aquifer response for that particular
affected area under conditions generally the same as those prevailing
during the period of the test. The values of the hydraulic character-
istics of the total volume of the aquifer were determined by uverugin"
the results of all tests and adjusting them for partial penetration of
wells and other factors.

The wells that were used in nil tests of the "500-foot" sand in the
Memphis area are less than 500 fc«t deep und penetrate from 5 10
16 percent of the total thickness of the aquifer . Local clay lenses are
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piVM'iu in above uud (or) IM*!OW I lie screens of some wells. The wells
range in diameter from 4 to 20 inches; well screens rungu in d iumute r
from 3 10 12 inches and in length from 10 to 1*20 feet.

Specific capacity of wells ranges from 10 to 100 gpm per foot of
drawdown. The coefficient of tnuuunissibility determined by analyse*
of data from these tests ranged from 100,000 to 410,000 gpd [>er ft,
utnl the coetlicient of storage from 1X10"* to 3X10°. The average
udju:»led coefficients of the **500-footn sand for the total thickness of
the aquifer throughout the entire ar*a ar* about 400,000 gpd |>er ft
uiidSxlO"1 for T ftnd~&, respectively. Average values are used in this
report to make quunti t ive determinations, and these values wi l l be
adequate for future determinations where artesian conditions prevail.

BGCH^AQB AND MOWMJONT

Uechurge to thu "500- foot" snnd aquifer generally occurs in the
areas where it lies at or near the land surface. Percolation of ru iuful l
d'uvxMly through the sundy toil in the outcrop area and ueepage from
streams recharge the aquifer whore it crops out in the rolling hills
;iU-U) miles east of Memphis. The annual precipitation al Moscow
and liolivar, Tenn., in the recharge area, is slightly greater than at
Mi-mphis (Jig. 2), and ra infa l l is fair ly well distributed throughout
the- year.

In addition to recharge in (he outcrop area, the "500-foot" sai
locally receives some wuter from the overlying terrace deposits whe
ever the clay bed that generally underlies tip t#rra<$ deposits j
or thin and where streams have cut deeply iuto \
n ah Creek, formerly a perennial Urauip, now ha*
low flow in iu l*war wNMfci&mnf p*rt of tha yea* MJfi.b*8

during the Ugtf pi** of ***4«y auason iu
in its regimen )* attribute*! >* urm»d
sand as a refljdt ipttlM 4*#»*Qj wak^i^^M a<ju»kr witlup
pust few ytajci, JUaUarje t» the aqaiteJp^t*l£j^irici^ fhe
etfeci of pumpiaj i* tbri yKmpMp'Mta^lri^Jr'tb'e' outcrop area aod
areas where ^ .

The rate of water movement depends on the transmissibility of the
i i qu i f e r and the hydraulic gradient. In general, the greater the rate
ul digital-go, the more rapid the movement of wuter through the
; H | n i l V r along (ho (low path. However, limitations on thu maximum
piroiMu rat« of inovuineii l arc tlutenniucd by tlie aquifer chuructcr-
l-i irs, not \ty l l ie rate of discharge.

Tim i i iuvc inc i i t of wiitcr in thu Mi.'inphis uren U-.fore i l rvclopinont of
l l u t 'l,r»l)0-fo<jt" sand lu'gaii was probably along the di|> of the forma-
l mil l < k ' i i ) l y \vo.-lwjinl iu t l i c art-ii ami r rg ionul ly M > u i h w a n l down the

1 ' ' ' ' ' •'. -I it,.- l,v,lr,in-
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lie gradient between Collierville ami Memphis was about 5X10-4 in
1886. Using this value for the hydraulic gradient and au average
transDUsaibility of 4X 10* gpd per ft for the "500-foot" sand aquifer,
about 1 million gallons of water moved across each 1-milesection of the
aquifer each day in 1886. The eastern boundary of the area ia about
30 miles in length; therefore, the average rate of water entering the
Memphis area in 1886 was about 30 mgd. If we assume that stable
conditions existed at that time, thu rate of natural discharge was equal
to tike recharge rate.

,/( The preaent direction of movement of ground water in the Mom-
\phis area is generally toward central Memphis from all directions as
shown on pl*te 4. Water-level contours (pi. 4) indicate that moffl A,*//••
water ia derived from the east-southeast; probably because tranamis-' 'x _"
sibility i« greater in that part of the area, tlte dip of the "600-foot"
aand ia toward the northwest (figs. 5, 6), and the miMrt are* of re-
charge lies to tha southeast. The amount of water moving across the
660-foot contour on plute 4 is about 60 mgd. Total inflow is tabulated
in the section on pumping.

The amount of water moving into the area from the west is small,
probably because the Big Creek fault forms a hydraulic boundary re-
stricting inflow. Further increases in pumping in Die Memphis area
will produce steeper gradients and induce a greater amount of water
to flow toward die centers of pumping.

i jThe present rate of movement of ground water in the "500-foot"
'aand in the southeastern part of the area is estimated to be approxi-
mately 70 feet per year toward die west-northwest under a hydraulic
gradient of about 6 feet per mile (UX10"*). At the edge of the area
of heavy withdrawal, approximately 3 miles from the present city
limits (pi. 3)t the gradient steepens to about 10 feet per mile and the
rate of ground-water movement increases accordingly to about 140
feet per year. In and near the well fields, the velocity of flow is eveai
greater. In the northeastern part of the area, the hydraulic gradient
is about 3 feet per mile, and the rate of movement about 40 feet per
year.

PUMPING

An average of about 135 mgd was pumped from the "500-foot'7 sand
in I960. A little less than half this amount was for municipal u^e,
and a little more than half wu& for industrial use. Pumping records
reporte^ monthly to U.S. Geological Survey indicate that industrial
pumping is nearly constant and that municipal pumping may vary aa
much us 100 percent from suimuor to wintur. Figure (1 shows tlm
average daily pumping rate for each year since Ii)3.rt. The effect of
the urea) distribution of pumping IH shown on iho pie/onicti ie mnp
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As previously stated, the natural discharge moving out of the Mem-
phis area toward the west and thence southward along the axis of the
embayment was about 30 mgd in 1686. Natural discharge probably
ceased when the water level wae lowered to about 200 feet above mean
sen level in central Memphis. The hydraulic gradient created by
pumping in Memphis probably was sufficient to stop the natural dis-
charge from the area by 1940.

The total amount of water pumped from the "600-foot" aquifer
between 1866 and I960 is estimated to be about 1.9 trillion gallons
(1.9X 10"). If it is assumed that £-8x 10'' and that the water level
declined 60 feet between 1886 and 1060, than the total amount of water
pumped from storage is about 12 billion gallons. This quantity is
less than 1 percent of the total pumpage sine* 1886—that is, an aver-
age of about 1 percent of the water pumped each year was derived
through depletion of storage in the aquifer.

A water-control budget for the "500-foot" sand aquifer was com-
puted using the low-water-level contours for 1960 (pi. 4) and checked
against the average daily pumping rate for 1960. Inflow into the
Memphis area was determined to be generally as follows:

eaulcrn
Acrutu northern boundary.
Acrotti* southern bouudftrj..
AcrouM wcMtera boundary1

Depletion of storage

ToUl ___ .. _ ,-— — ______ _— ,- ______ - _____ 136

Average dally pumping rate for 1800... ————————————— 135
1 Include* l*»fc«gt truat rock* abovt aquifer tod Inflow of water from olbcr iource«.

THK "1,400-FOOT" SAJJD AQUIPK&

Delineation of the "1,400-foot" sand in the Memphis area is bused on
Uio ^iiue hydrologic considerations as is delineation of the "500-foot"
sand. The upper und lower boundaries (pis. 6, 7) were determined
primarily by interpretation of electric ami gumma-ray logs which show
i l i f i i i n c t contacts (pi. 1) of the sand with its confining clay formations.
The, confining cluy formations are (hick Jiml for practical purposes may
Im considered impermeable. The aqui fer is continuous throughout the
an-; i and tlips toward the west at u rate of ubout 25 feet per mile. The
band probably crops out 00-80 miles east of Memphis although in some
i i i v i i M i i is ovoi lapped b)- the "&00- foot" sand (Schneulcr and Ulanken-
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ship, 1950). The thickness of the aquifer increases from about 160
feet in the eastern part of the Memphis area to about 300 feet in the
western part. The volume of the aquifer in the 1,300 square mile area
ia about 7 trillion cubic feet (7 X 10").

WATOR

DEOUMI OAOiED BY

The relation between water-level fluctuations and pumping in mu-
nicipal well fields is shown in figures 15 and 1C, The two observation
wells represented are in the Parkway and Sheahan well fields and
clearly show the effect of changes in pumping rates, although the
water-level fluctuations cannot be correlated quantitatively with the
pumping from each well field because fluctuations caused by natural
phenomena obscure the fluctuations caused by pumping. These two
municipal well fields and one industrial plant well field are the only
ones in Shelby County having one or more wells screened in the "1,400-
foot" sand. Nearly all the observation wells are close to production
wells in these fields, and intermittent pumping of the production wells
often masks any area! water-level trend tluU might be noted in an
observation well several hundred feet from a well field.

The water-level fluctuations in observation wells at greater distances
from the areas of heavy withdrawal (Jig. 17) are less pronounced, and
the hydrographs of these wells reflect regional trends of water level.

The hydrographs in figure 17 show that, except for during 1957 and
1958, the average seasonal fluctuation in well Fa: W-l, about 30 mi lea
northeast of Memphis, is about 1.2 feet; and in well Sh: U-l, about 15
miles north of Memphis, it is about 3.5 feet, or about three times that
in well Fa: W-l. The ratio of the logarithms of the two disUncea
mentioned above is also 3, so that a rule can be inferred as follows,
relatiugdistance to seasonal fluctuations:

,-^——X seasonal fluctuation «t 30 £ulle*=Be»»oQ*l fluctiuttlouMt 15 lullet*.log 15
This may be a general rule for predicting water-level fluctuations and
decline in the Memphis area aud possibly other similar areas where
no observation wells exist, but it has not been proven.

In wells in the "1,400-foot" sand, water levels declined at on almost
constant rate until 1952 as a result of gradual increases in pumping.
In 1952 pumping was decreased (/ig. 17). However, the trend of
decline continued (fig. 17) until 1957 because drought conditions in
the outcrop or recharge area of the aquifer prevented immediate re-
plenishment of the water pumped front the Memphis area. Sine*
1957 the water level has remained about constant. No significant
trend of decline is expected until several more wells are developed in
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IXOpTOATIOM

Water levels in the "1,400-foot" sand fluctuate in response to the
mune causes difKW1*"^ earlier for the "500-foot" sand. Fluctuations
resulting from atmospheric-pressure changes are slightly more pro-
nounced because the aquifer ia under higher artesian pressure and its
barometric efficiency is greater. Water level fluctuations resulting
from loading are negligible because of the structural support of the
greater thickness of material above the aquifer.

Since 1957, water levels have fluctuated primarily in response to
ruin full in the outcrop area of the "1,400-foot" sand aquifer. Hydro-
^ru|>hs (fig. 17) show that water levels rose from 1957 to 1059 during a
period of normal to above normal precipitation even though pumping
increased slightly over the same period. The regional rise of water
level is similar to the rise of wafer level in the "500-foot" sand (fig.
V) during the same period.
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HTOBAULJC CUARACTKRtfiTICa

The numerical values of the hydraulic characteristics of the ul,400-
foot" sand determined from seven tests in the three well fields in
Memphis cover a rather narrow range.

Avfrugt Unilmttm Maximum
r____.____________ 3XHT* 00,000 140,000
S_—————————_____ 3X10- 1.5X10"* 4X10-4

An example of test data is shown in figure 18. The highest values of
the coefficients were from tests ul the Parkway well field (pi. 6),
where the thickness of the "1,400-foot" sand is about 15 percent
greater than in the other well fields.

The yields of the wells used in the tests ranged from 400 to 1,600
gpm (gallons per minute). The wells range in diameter from 8 to
24 inches. The well screens are 8-10 inches in diameter, 55-120 feet
in length, and penetrate less than 50 percent of the thickness of the
aquifer.

The aquifer-test results indicate thut the "1,400-foot" suntl is almost
an ideal artesian aquifer. The changes of water level in observation'
wells in response to changes in the rate of withdrawal were almost
instantaneous, indicating near-perfect vertical confinement between the ',
clay boundaries. The barometric efficiency of (he aquifer ranged from
75 to more than 95 percent, also indicating ncur perfect confinement.

If '
II ' \

• f

18.—B*mp|« compute I louft of I r«niin bulbil llj «od mlormgm cuvttlelcuu fur )L«
"1.400-fout" •and lining plolltil p-mi'li itf •(«•! d*(*.
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Tests made in the same well fields in ID-14 und later show (hat, the
hydraul ic characteristics of the aquifer have not changed appreciably
in about, 15 years.

The hydraulic constants determined for the "1,400- foot" sand are
more reliable than those for the "500-foot" sand, und the constants may
l>u used moreetxensively because the "1,400-foot" sand is more uniform
in texture and thickness.

KKOHABCIB AND MOVKUKNTi

, In some part of the outcrop aM* whfira tha "1400-foot" sand is in
contact with (ha bottom of tW "^nif^" ms^ the u$00-foot" sund
outcrop serves as the recharge area for both aquifers (Schneider and
Blankenship, 1050, chart 1). Where the sand is exposed at the surface,
it receives recharge from precipitation and from seepage from streams.
The rate of recharge is influenced by the rate and amount of precipita-
tion, as indicated by hydrographs of wells in the "1,400-foot" sund
(fig. 17) which show that the water levels rose in 1057, a year of
unusually high rainfall.

The rate of recharge before the development of wells in the aquifer
began, based on available data and the assumption that recharge was
equal to the natural discharge at that time was about 5 mgd to the
Memphis area. The present rate of recharge is unknown but is less
t han i he pumping rate for the area.

The amount of water moving toward a well is proportional to the
hydraulic gradient of the cone of depression. Generally, the hydraulic
gradient increases as the rate of pumping increases. If the pumping
rate remains constant, the cone of depression expands and the hy-
draulic gradient tends to flatten, other factors being equal, until ait
equilibrium slope is established. The I960 rate of withdrawal from the
"1, 400-foot" sund was about 13 mgd, and this quantity has not varied
more than 20 percent during the past decade. The hydrographs of
\\ells Fa : W — 1 und Sh: IT - 1 (fig. 17) show that the hydraulic gradi-
ent established in the "1,100-foot" sund has flattened and remained
iilnuil constant several miles from the urea of heavy withdrawal for the
p. i:4 delude also. The gradient 15-30 miles from central Memphis is
about 3 feel per mile (or 5.7X 10"'), and the rate of movement of water
i-i about 4i>-5u feet |>er year.

\Vaier-levtl data for 1D:M (Srhneidcr and Gushing, 11*48, p. i>) show
( h i l t (he hydraul ic gradient before development of wells in the "1,400-
foot11 band was 2.5X10-' und that (he trunsmissibtlity was 1.2X10*
Upd pe i' ft. Hu:>cd on tlio.se figures the uveruge amount of water tha t
moved west \ \urd across a 1 -mile sect inn of the u 1,400- foot" sund aquifer
t v i i s about O.lUingd, compared to 1 mgd for I ho "f>00- foot" sund aquifer.
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This rule of movement is equal to the natural discharge ami rechaigu
before the development of wells in the aquifer .

PUMPING

The average daily rate of withdrawal of water from the "1,400-
foot" sand in the Memphis urea between 1035 and 19(iO is shown in
tigure C. During the period 11)47-00 ihu annual pumpuga ranged
from 10 to 14 mgd und averaged about lii mgd. Tim slope of the
present hydraulic gradient in the urea 15-30 mile* from the center of
heavy withdrawal has developed in response to this constant rate of
withdrawal, and near-equilibrium conditions of discharge, recharge,
and water level now exist.

In 1924, before the development of wells in the "1,400 -foot," saJid,
was equal to the amount of recharge, or about 5 mgd. Pumps within
the area now intercept all the water that formerly was discharged
naturally from the area.

Total discharge, or the amount of water wi thdrawn front IDiM to
10GO, is about 120 billion gallons. If we use a coefficient of storage of
3X 10"4 and a total water-level decline of 74 feet (in the Parkway well
tield), the amount of storage depletion in (he aquifer is about 12 billion
gallons. The average annual rate of depletion of storage in the aquifer
is 10 percent of the present average daily rule of pumping, or about 1
mgd.

OTHKB AQtrXTEBS

The Ripley Formation of Cretaceous age may be a major
of water in the future. Tho top of the Hipley lies about 2,(iOO feet
below land surface at Memphis, and, at present, only one woll, in the
Parkway well field, is screened in the formation. The piezometric
surface of this aquifer is more than 100 feet above hind surface, anU
when this well was allowed to (low, it produced about 35 gpm. The
water contains more than 1,000 ppm (parts per million) total dis-
solved solids and is not ttt for most uses without treatment.

Ton-ace deposits consisting of sand and gravel of Pleistocene ami
(or) Pliocene age may also bo a major future source of water. These
de.|>osits lie at or near land surface where they are present and may
be as much as 100 feet thick. Severn 1 domestic wells screened in this
aquifer yield as much us 50 gpm, and it is probable that large capacity
wells could be developed in some places in the area. Water from
the terrace deposits is hard but generally contains less iron than does
the water from either of the principal aquifers. Water from the
terrace deposits is suitable for some industrial uses w i thou t I
though none of the industries in the area u^e water from tins bum
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QUALITY OV WATXR

Water that moves through underground formations comes into
contact with und dissolves soluble material in the rocks, thereby
changing the chemical quality of the water. Differences in the quality
of ground water reflect differences in the geologic environment in the
water-bearing formations. Formations lying at considerable depth
below the surface and those which yield water derived from distant
sources usually contain water tfttt U more highly mineralized than do
(hose which lie at shallow depth or obtain water from nearby sources.
A complete discussion of the significance of the chemical and physical
characteristics of water was prepared by Lohr and Love (1054, p.
3-ia).

The value of a water supply is largely dependent on the quality of
(ho water required for various uses. Water from the two principal
aquifers in the Memphis area is of good chemical quality for municipal
use und contains chemical constituents in concentrations well below
ihos«) rcconunended by the U.S. Public Health Service for water used
on interstate carriers. Iron concentration and hardness of water ure
usually the most troublesome chemical qualities. Iron concentration,
hardness, and toiul dissolved solids in selected samples from the
i\vo principal aquifers are shown in figure 19.

The bacteriological quality of water from the "500-foot" and "1,400-
foot" sand aquifers in the Memphis area is excellent because of the
great depth to the water and because a local ordinance requires Ailing
of abandoned wells with clay and cement. The only aquifer which
could become seriously polluted from the land surface is the terrace
deposits, and this aquifer is not used extensively for supply where
pollution would be likely.

Industrial wastes and sewage do not currently pose a pollution
problem, because these materials are discharged to the Mississippi
River and are not allowed to accumulate in large amounts at any
place in the area. Discharge of waste water to wells is prohibited
by municipal ordinance in Memphis and Shelby County.

WATEIt IN THE "300-FOOT" SAND

The chemical quality of water in the "500-foot" sand is good. Tim
only dissolved constituents that are troublesome are iron, free carbon
dioxide, and, in a few places, hydrogen sulfide. Iron is easily re-
moved by aeration and fil tration, und most free carbon dioxide and
hydrogen suliide escape as the water is pumped from the ground or
tlm in;; the aeration for iron removal.

HYDROLOGY, AQU1FEB SYSTUMfi, MilMPBJS AfiEA, TKNN. Oil

EXPLANATION

Well Mr««ncJ tn "WO fool" *»

W«ll
,
Miwd U "I WO- foot" wti

-l O ^lrnn <!*•"
I*—HinliMM ** t'»rilj (ppnt)
w^Uw*ol»»

W.ll

19.—Irtm coot:«rn(r»lloo, bardne««. and total dlnaolfed •ulldn of water from Kkrtt-U
wtiia ID Uw "W0-to«t" and "1,400-feot" taDdM.

The water temperature ranges from 61° to 64°F, depending on the
depth from which the water is pumped. The temperature of the
ground water in the Memphis area increases about 1"F per 100 feet
of depth below the ground surface, starting at 61° F at a depth of
about 100 feet.

The water is generally soft. The average hardness determined
from random sampling is about 40 ppm, having a range from 10 U)
1JO ppm. Th« highest values, above (>0 ppra, may be a result of harder
water leaking from the overlying temtce deposits and mixing with
water in the "600-foot" sand. More water will probably IH> inducud
from the shallower formation us pumping continues to increase.
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Determinations of pll made immediately after samples were col-
lected showed the water to be acid, but a neutral condition was ap-
proached within a few minutes after collection as a result of the
escape of carbon dioxide. The average pH of the water after it has
been standing for a few hours is about 6, indicating a slightly acid con-
dition. A typical chemical analysis of water from the "500-foot" sand
is shown in table 2. The sample was analyzed several days after it
was collected, and for this reaaoQ the pH determination was compara-
tively high.

TABLE 2.—Typical chemical analytic oj water from the "600-foot" »and
[Clwiiucul uitlytU ut wultr Irwn well ibiO-IXH 1* UM "MModt" wnd. VVelld-U: dl«n««t*r

•Ji|4li,*,7ri; drilled. IW3. W»i*r 0*U: eota,fc pU ~ "
»l*fi 24* C) 13*.

Pfuntun
U.B. U«o|U«o|. SuTT«y|

JEL*
Aluminum (Al). ...... 0. 0
Silica < 2 i i O i ) _ _ _ . _ _ _ . . 13
Iron (Fc)... ......... . -14
Calcium (C»). .._.... 10
MuKneaiui ik ( M g ) . _ _ _ . 5. 5
Sodium (Nu)._, ...... K. 'J
J'iiiHM>iuin (K). - - - - - - 1.3
Uicurboniilu (IICOJ.. 72

0. -TJ!)
. -152
. 357
.033

1 ISO

/'or/ 1 |trr

Hul/Mte (SO.) ......... 3. •>
Chloride (Cl) . . . . . . . . 3. 0
Kluoride (K). ......,_ . 0
Nitrate (NOJ. ._..... . 4

BulitU . _ . . . _ b 1
«u CuCOj:

Total.. _ - _ - - - . , - 48
Noucarlxmale. ... 0

The water for municipal use in Memphis is treated for iron removal
i>nly> This treated water, which includes water from the "1,400-foot"
ttiiul, contains about 100 ppm total dissolved solids. A ;
industries requiring water of special chemical quality treat the water
for the removal of certain constituents, but most of them use the water
untreated. The Memphis Light, Gas, and Water Division is equipped
(<> uihl chlorine to the water as a protective measure, but chlorine is not
routinely added.

WAT Ell IN XBJE "1,400-FOOT'' SAND

The chemical quality of witter from the "1,400-foot" sand is good
(table 3), but the water is generally more highly mineralized than
\\iilur from the "500-foot" sand. The hardness (us CaCOa) is lower,
ranging from 5 to 17 ppm. Water from the "1,400-foot" sand is un-
treated for municijwl use, except for iron removal, and is mixed with
\\-jitcr from the "500-foot" sand in the municipal system. Treatment
for iron removal also removes the small amount of free carbon dioxide
anil hydrogen sullide from the water.

Table 3 shows a typical rhemicul analysis of water from the "1,400-
foot" sand. The pi I is neither representative of water in thu forma-
l i i f i i nor representative of waiur immediately after pumping, becau.se
i he analysis \vusmade several days after collection of the water sample.
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During this time the escape of free carbon dioxide from the water
caused an increase in the pll. No carbon dioxide or pH determina-
tions have been made immediately after collection of water samples
from this formation, but such analyses probably would be similar to
those made of water from the u 5 00 -foot" band.

TABLK 3. — Typical chemical ano/ytii of water Jrtmi tht "1,400-Jool" «and
IChemlctl willy*!] ol w»tar In w»ll Bh:lC-W In lh« "1,400-loot" MUiJ. W«itl d*U: dUauUr, t InciM* d«pih

* , 4-1-41 il.JOKt; drllhMiia IMI. W»uc <UU: color. 17; tMip«ntUf« 7O*V; tl«
ducunc* (uikrouituii «l »*C). 1W. Aa«ly«i« by U.S. U«ul. tiu/v.y|

id
ou, 4-2-41;

0. IW7

.000
000

;moval
)-foot"
of the
water
water

jiuned

t'mrti per li*ti per

Aluminum (Al) ...,,. 0.7 _ . .__
Silica (SiOi). ........ 12 .......
Iron (FtO--.. ........ . 60_.----.
Cmlcium (Cft). - _ _ _ . - - 2.7 0 135
Magniwiiiin (Mg)...,_ 1.3 107
Sodium (Na). ....... 36 1 522
PoUaaium (K) ....... 2. 5 064
JlicArbouUe (IICO,),. 101 1 bfifi

Samples collected in 1027 and
indicate that the quality of water in
constant. If leakage to the aquifi
from rocks either below or above,
the chemical an*lyaefl of the wafer
of water in adjaoant formatinni/ r

where the pressure head is loweret
that the clays confining this
permeability.

WA.TBU IN OTT

Pmrlt per \r*t* vtr
CtHilitutxt mitittm ( mtttmx

Sulfale (SO,).. ..__.. 6. I a 100
Chloride (Cl).. _...-. 2.0 .050
Kluuride (F). ........ .1 . 005
Nitrate (NO.)-.. _..-. .6 . O08

llnrdneiiii Aa CaCOi
Total. . ..--.-_.. 12 ..--...

at infrequent intervals afterward
the "1, 400- foot" sand has remained

w occurred in substantial amounts
it would undoubtedly be noted in
because of the difference in quality
Phe constancy of quality in the area
considerably is further indication

irtesian oquifier have very low

IKH AQUIFKBtt

Chemical analyses of the few samples of water obtained from the
terrace deposits in the Memphis area show that the water is generally
hard but that it contains less iron und carbon dioxide than does the
water from the two principal aquifers. The average
CaCOj) of water from the "(00-foot" sand is about 40 ppm,
uveraffe hardnasa of water from the terrace deposits, about £00'_ ,^
if l*h/"50&>4oU" sand is locally recharged by seepage from the terrace
depoaiU in any part of tk* area, sampling for rhrmical quality may be
ujfJUlA|^^Matajyb§ Ifw^fi^n and amount of such racharga, Xftu£
(|B^B3Ba»0TWre objective of a continuing investigation.

Analyses of several samples of water from the only well screened
in the Ripley Formation (about 2,600 ft deep) in the Memphis area
show that the water contains more than 1,000 ppm total dissolved
solids and is saline. The chemical quality of the water has not changed
appreciably since the first sample wus collected in 1027. Samples of
water from this aquifer 60-100 miluseust of Memphis contain as l i i t l o
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as one tenth of the amount of dissolved solids found in water at Mem-
phis, thus indicating the rale of change in chemical quality as the
water moves downdip toward Memphis.

FACTORS AFFECTING VUTUBE USE AMD DEVELOPMENT

The foremost consideration ut present is whether or not pumping
fiuin the principal aquifers in the Memphis urea can continue lo in-
CUMMJ euch year, us it hug in the past, without causing the abandon-
ment of many wells or a mujor c lunge in thu chemical quali ty of the
water. Tim answer is a qualified "yes," although, as thu development
of new wells in the aquifers continues, pumping costs risu primarily us
a. result, of declining piezometric surface and the higher initial cost of
developing new wells ut greater depths. Other factors which muy
ull'ect future development include loss of artesian head, change in
chemical quality as a result of induced recharge from adjacent forma-
tions or from surface water in certain locations, change in hydraulic
characteristics of the aquifer, development of wells in shallower or
deeper aquifers, development of surface-water supplies where water-
quality tolerances are lower, and discovery of new indiisl rial processes
which may reduce or increusu water consumption. All these factors
arc of immediate concern in long-rnngu water management, but none
appear to offer reasons for curtailment of development of wells at the
current rate in either of thu principal aquifers. Some of the factors,
siu-li as development of surface-water supplies and development of
wells in deeper or shallower aquifers, would tend to conserve wuter in
the U500-foot" and "1,400-foot" sands.

Water wells can be developed in either of the principal aquifers uny-
whcre in the- Memphis urea, but (he amount of water discharged by
u well per unit drawdown of water level, defined us s|»eeific capacity,
cannot be predicted accurately because of thu nonhomogeitiety of the
sands and the sporadic presence of clay beds of varying thicknesses
in some purls of the urea. The size, capacity, and type of construction
of u well, the size and length of the welt screen, the kind of gravel
envelope around the screen, the pumping rate, and the hydraulic prop-
en its of the water-bearing formation in the vicinity of thu well affect
tho specific capacity. Theoretically, transmissibility can be used to
predict specific capacity of a proposed well where other factors are
known. The specific capacity of wells in the Memphis area ranges
from a few to more t h a n 100 gpm per foot of drawdown for wells of
all sizes and all types of const ruction. The specific capacity of an
average 10-inch well in the *'i>OI)-foot" sand is about 30 g|nn per foot
(if drawdown.

Ju the urea east of u southwest-I lending l ine through Col l iervi l lc ,
Trim.. 11 MI I Ol ive It ranch. Miss . , ( I n - w a l r r I rvr l in I hi ' "500- foot" sand

HYDHOLOGY, A^UITE^l SYSTEMS, MEMPHIS A It LA, TENN. 045

'•' ' " MSha» declined below the top of the aquifer,!tnd nonartesian conditions
now prevail in that area. Aa pumping continues to increase, the
arttaian nonurtesian boundary will migrate toward Memphis, and,
evjjjtually, when'tha^ater level in Memphis has declined 30CV-400 feet
belpw land surface, nonartefiian conditions will encompass the entire
area. When the present annual pumping rate is doubled, the boundary
will feave advanced to the present city limits of Memphis^* If th* cur-
rent annual incre|fte in tmmping rate continues and who present areal
pumping pattern continues to develop, nonartesian conditions will
reach the city limits of Memphis in about 30 years (1000). Variations
in tUp future pumping pattern may hasten or delay the approach of
no^llltesiun conditions in the "500-foot" sand. The present practice of
wider well and well-field spacing will tend to preserve th* artesian

idition.
The impending loss of artesian head in tho aquifer is not cause for

Lrm. On tha contrary, water lavels should fluctuate less and de-
lie* more slowly. Some water may be induced from the overlying

deposits and cause a, cNtoga in the chemicaj quality of water,
}ugh probably not a significant amount The amount of land

jidcnco resulting from de\vaterfel£ of the aquifer will probably be
iinjneasurably small unwtt the water level declines several hundred
feet below the top of the aqutfer. IJKonartesian conditions will result

1 •* • " """ • i of Developing daeper w^lls and aiii a "relatively fuuall addiUopa
higher tost of pun> >|ng,

. i*il • 11 ••l »wejls in, and
ongipratfejbly will continue ao

» of water from, U»o "500-foot" sand
tlie quality of the water is suii&fac-

tory>,; The coeficient of || ansmissibility for the "1,400-foot" gfnd is
about 1.2 X W gpd for ft- and Au: the "500-foot" sand about 4XlO«.
Tjit ratio is about 1 to S/indic^tlng U^t three times as much water
may move through the "500-foot*1 sanct The hydraulic diffusivity, de-
fined as the rutip of the coefficient of transmissibility to the coefficient
of storage, for the " 1,400-foot'1 spnd^ia 4 X 101, and the "500-foot" sand
it 0 1.33X10*. 'TberatiAJs3 to 1, which indicates that the effect of
any change in tlie rate orldischarge travels three times farther in the
"1,400-foot" sand.. The estimated rate of movement of water under
natural condiiippai'prior to development of the "1,400-foot" sand
aquifer, was about! DJ 6 mgd for<*cli 1 -mile-wide section of the aquifer;
for the "500-fott" sand, about 1'mgd. These values indicate that the
ult^p&ate capably or economic yield of tlu» "1,400-foot" sand is about
10 percent of that of the "500-foot" sand under similar conditions.
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ADEQUACY OF TUB AQUIFER ANALYSIS

Determinations of the rate of movement of water, (ho natural and
iirtilicial discharge, the indication und effect of recharge, and the
hydraulic characteristics of (he two principal aquifers in the Memphis
urea nru results of the application of mathematical formulas to the
• lulu collected for ihftso purposes. Geological und geophysical data
collected during (ho investigation contributed to, and tended to verify,
ihuMi results. Tho analyses are adequate for the current (1000) rate
of pumping and location of well fields. Only the total amount of
water involved and its rate of movement is expected to change signifi-
can t ly in (he future. The hydraulic characteristics described in this
report may be used to predict the results of these changes throughout
ihu area except where the "600-foot" sand is no longer under artesian
pressure. Tests will have to be conducted in areas where nonartesian
conditions exist to determine the hydraulic characteristics of the
aquifer. In such areas, however, pumping is expected (o have a less
pronounced effect on the water level than it has in the artesian part of
I he area.

lu general the aquifer analysis as presented in this re|>ort is suffi-
c ien t ly adequate to pi-edict wi th reasonable accuracy the future water-
lev el changes for given rates of pumping, either greater or smaller
than the present rate. The analysis also indicates that greater
amounts of water may bo puni|>ed from both aquifers without impair-
ing the water supply or seriously affecting the quality of water.

CONCLUSIONS

Tho two principal aquifers of the Memphis area aru the "500-foot"
and *'1,400-foot" sands, from which practically all (ho water used in
thu area is pumped. The present (IIKJO) rate of withdrawal is about
160 mgd, 135 mgd of which is | mm pod from the "500-foot" sand. Of
II in i allow to the area through the ''500-foot" sand, excluding leakage
from streams and adjacent aquifers, about 45 percent is from the east,
altoul, *JO [wrcent is from thusuiuh, about 15 percent is from Il io north,
and ulnjia 10 | tureen L or less is from the west. The remaining 10
jHTCi-i i t of Ihu water derived annual ly from the "500-foot" sand comes
11 oni i l i -ph- t ton of storage us a rcrmlt of dot-lining \vulcr level and from
leuliagu front the, overlying terrace deposits which, in turn, may be
par t ly recharged by ^livams anil l»y precipitation. Kaults in the* area,
I H , I \ in f luence , water movemc'iil and water levels I/y retarding thu in-
llutt of water from ihu wt-nl.

Tumping Icsls were mm It- (o del ermine the hydraulic characl eristics
of i h i i i M-ction of l l io "MJO-fooi" band aquifer adjacent, to the well
-M-iTi-m. I'Yniil Mm values ohl;i ined, the f u l l thickness of I he iimiifer
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is estimated to have a coeiUeient of transntibsibility of about 4X10'
gpd per ft und a coefficient of storage of about 3x IO*1. Tlie long-
range effect on water levels in the area may be determined by using
these coefficients for any given rate of pumping and computing the
future drawdown. For example, if the present pumping rate from
(he "500-foot" sand remains constant, water levels will cease to de-
cline within a few years. However, if the annual pumping r*t£ from
(he "500-foot" sand continues to increase at the present rate of approx-
imately & mgd per year, water levels will decline at about the same rate
as at present unless future wells and well fields are located at greater
distances from the present centers of pumping.

The water level in the "500-foot" sand in the southeastern part of
(lie Memphis area has declined to a few feet below the top of the
aquifer. The line marking the boundary between artesian and nou-
urtesion conditions is slowly advancing toward Memphis, and, in about
30 years, nonartesian conditions may exist over tike entire area. No
detrimental effect can be forecast, though the quality of the water
pumped may change slightly as water is induced from adjacent for-
mations and streams. Water-level fluctuations and the overall decline
in water levels probably will be less pronounced than at the present,
although transmissibility will decrease as the aquifer is drained.

The "1,400-foot" sund, an almost ideal artesian aquifer, is a second-
ary aquifer because it is only about one fourth as thick as the "500-
foot" sand and, therefore, can furnish only one fourth as much water
or less. The coefficient of transmissibility in Hie "1,400-foot*' sand is
1.2 X10* gpd per ft, or about (he same as that in the "500-foot" sand per
unit of thickness. The storage coefficient is 3 X 10~* indicating that le&s
water is derived from storage per foot of water-level decline than is
derived from the "500-foot" sand. The effect of pumping on the water
level in this aquifer is also more pronounced at greater distances from
the center of pumping than is the effect on the water level in the "500-
foot" sand, primarily because of the greater artesian head in the "1,400-
foot" sund.

The present (1900) rale of pumping from the "1,400-foot" sand in
I ho Memphis urea is about 13 mgd, and a toUl of about 120 billion gal-
lons is estimated to liuve been wi thdrawn since the first wells were
developed in 1924. The aquifer is primarily a atundby source of water
for the city of Memphis.

Part of thia investigation was directed toward answering specific
questions relating to water .supply that might IKS asked by those
charged with planning for un expanding community. Kazmunn
(1944, p. 17-18) expressed the problems of the Memphis area wuier
supply in the form of nine quest ions. These questions require t ha t the
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maximum amount of water that can be pumped safely from the aqui-
fers be determined. That limit cannot be determined at present be-
cause the cliange from artesian to nonarUeian conditions and the
decentralization of pumping tends to increase tho maximum safe
amount of water that may be obtained in the ^area. Therefore, the
answers to KozmarnVs question* are qualified and reflect the status of
Knowledge of the area for the period ending with this investigation.
The questions will continue to be the basis for tujprical continuing
investigation if supplemented by other perti^ltnt questions which are
listed in the finaj pages of this report. i ( .

1. What is the origin of the ground water obtaip*d'in the Mempiw
area? y. '•

At prevent about 90 percent of the watjf obUlflfl from the
originate* aa underground Inflow Into UM are*. I*** tha* 1 P*r|flot
water cornea from depletion of the ttoraga of Utt ai|«Jftr. Tig reaulndwr. abimt
10 percent, U leakage from the orerlylng terrace frff^U *f V00 °tber ftourcw
of recharge In the area. ' •{

About 1O percent of the water obtained fagjD the "l.W-toof aand cornea from
depletion of the atorage of the aquifer. The other 00 percent pfobably orlglaat**
an inllow into tbe area.

2. Is more water being taken from the underground sources than
nature puts back each year? If so, what ia the'il̂ ceas of average with-
drawal over input! If not, what is thq ultimate safe yield of ttyt
water-bearing formations?

Presently, tbe answer la yet. More water U hf^| taken from tbe aqjittar*
thuu U b«lnc replaced each year becauae of the afciinil Increase U puniplng.
lluwever. If the annual pumping rate remained conataiij^aqmUibHum condltlooa
u on id be reucbeU within a few yeara, aud the uao^tlpreclkarfe would equal
discharge on an annual basis. ' Uji' >

If each aquifer la considered as a unit ending at th«rljfo<wUry of the llemphla
urea and If a comparison la made of what U ad4*d to each of thM« uolta by
ludow uod any other processes with what haa been taken out, then tb* difference
in the amount of depletion of Murage of each aquifer If itba area. The average
a imuul rate of depletion of *toruge of th« "flOO-foot" aanf ID th« area la leaa
Hum 1 |>erceut of tbe annual pumping rate, or about iLmfd. Therefore. 90
(tercent of the water taken annually from tbe "000-foot" Mfd within the ara^
is replaced by recharge. , r

iinuilarly, about 00 fierceiit or more of tbfi waler that naa been iMken from
i h « - - • l , lOO-f ,H>i" bund in Hie ami bus been replaced, Htaluj; water letela In thla
aquifer Indkale that recharge hu* been greater thanrfflbjcharge during the put
I yi-ura.

;;. Arw i lu i \ va l e r - I»eu r i i i ^ l\nmillions continuous between the out-
cntpi (if any) and the wull litrlds? '

Tin; uuh\vt.-r \a yea. ThU r u n t i i i i i i l y *» sfbown by the'lnUucuce of pumpinc from
I,,,Hi Hits "500-fuot" and the "IJOU-foot" saud» on the water levels in observation
uvIN :iO in l l f r i uorl l ie t iHt of Mrinpl iU (Hf« . 8. H). Uevharge to the at]iilf»ra
.. ,,'.1.... -.,,,,, „»,.,,.,. iHirin-il nilndill til tH"7 N i\\nn liulcil (lli'H. I). 17) III
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olibervatlun welly, Theae facU IndlcaU* thut the two aquifers are hydrauUcaiiy
cui i t iuuoun between their outcrop a read aud the well dclda in tne Uemphia area.
Continuity within the area la proven by geopliyulcal loga.

4. How much water are the formations capable of transmitting
eucliday?

Throughout ihelr total tlikkDc.^ In the MemphU area, the "500-foot" aaud
baa a coefficient of tranmiiiuiibiUty of 4X10* g|MJ per ft, and the "'l.iOO-foot"
*wud, about 1-2X10* tpd per ft. The aiuouut of water the formation* are
capable of trunuaiUtlug IB Indicated by the^e owJticieuU and by UM hydraulic
gradient In each aquifer ID the area. The. present a tee peat gradient outalde
the area, of heavy pumping iu about 10 feet per mile lu the "500-foot" aand.
and about 4 wgd in trauamltted In each 1 mile-wide ««ctioa of the aquifer along
a uorth*«outh line In the Tlclnlty of well Sh : 0-1 (pi. 2). The present at^jM^f
gradient la about 3 feet per mile In tbe "1,400-foot" aaud, and about OJJfl mgd
la tranamltted la each 1-uille wide aectlou of the aquifer In th* vicinity of
tbe Sheahan well tteld (pi. 2). The extent to which thea« gradient* can b*
Increased U unknown, but It la certain that both aquifera can aupply more water
than la preaeotly pumped from them.

5. Is the limit on water withdrawals set by the recharge to the for-
mations or the tronsmissibility of the formations 'i

The limit on water withdrawal for a well field or for a small part of the
Aleuiphhj area depeiidti on the trunsuiiiuibillty of the aquifer and the geo-
hjdrologlc coudlliouM in the vicinity of tbe well fluid, for example, tbe presence
of a local clay leuu lu the aquifer will lower the l imit of withdrawal for a well
Meld. Similar clay lenueu may be ao HjuiLvd in or ueur the outcrop area to
prevent maximum recharge that would otherwise take pluce. Tbe prevent
annual pumping rate In tbe Memphis area In not treut euoufili to determine
uhich of the two fuctoru limit tbe rate of withdrawn!. If the ratea of recharge
under ultimate development of tbe aquifers are mourned to be the Maine aa
tbos« prior to development, then the limit ou withdrawal would be act by the
recharge to the for mat I oca. However, pereuulul atreauui flowing acrow the aandy
outcrop areau Htrongly auggeata the poiaibillty of lurge auiouuU of rejected
recharge. Tbe amount uod maximum potMlblt- rule of recharge uay b« great
enough that wlthdrawabi may be limited by the tninsmiaaJ bill tie* of the for-
uiatlona. This limitation appear* to be tbe uiout likely cuucliwlon.

6. Are the chemical qual i ty anil teinper.iture of ground water
cliangingorarethey constant within certain l imits/

The water wimple* analyzed aluce 1U-7 yhow that the theuiical qual i ty
of water from both aquifer* vurlea l i t t l e \ \ i t U lime except for tbe hardne»»
of "000-foot "-gaud water which apiwara to be increasing In the nortJj-ceutral
part of the area (flg. 10). Tbe temperature of writer lu the "500 foot" aand
raugea from 01" to 64* V deiteudlui; on (lie depth of the well; tbe temperature
of water In the "1,400-fooi" wind range* from 70* tu 71* F.

7. What directions ore ( l ie moat promising for ( l ie t^
of new well fields and what is I ho most dcsirubU; well sparing?

The preferable direction for Uu) eslabliyhuieut of new well tlt-UU In the
'•^00-foot" Kami !• unknown, o l i l i u u g l i l l io nout l i t - i i»( i 'n t p u r l <'f Ihu a r r n |H

)
js
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becauwj [be greater rule uf inflow U from (liut direction. The
Ityilruulic cbaracterUtlcu of tbe aquifer under noimrteulau cumlilluim, tbe liydro-
li'tfic condition of tbe outcrop area, and (lie iuUueucc of geologic ft-uturea fn
tbe ureu could alter llie selection of preferable direction ua puuiplng continues.

TUG guest ion of well B pacing U primarily a problem of economics relating to
wuter production and transportation. Obvlotuly, the greater dluUuce between
production well* cauaea leow interference, but Uie coat of distributing tlie water
011 tbe luml surface In greater. Tlie drawdown lu u well pumping 1.000 gpin
from i be "500-foot" Band la about 00 fe*L If the allowable Interference of
auotber pumping well U 10 percent of JU own drawdown and the welb* are
aimllar lu cooalrucUoa and depth to prewnUy uaed wella ID the Uewpbla area,
(be well apacing abould b* 1.000 feet or more. If the wella are couatructed
using longer Mcreena. a greater tbickoau of to* aquifer would be effective, and
tiuaer well apaclaf would be allowable.

Tbe preferable direction for the development of new well field* in the. "1.400-
foot" *aud IM roughly north and aouth of JUerapbla or perpendicular to the flow
path of water mortar dowudlp lo the aquifer Into the are*. Well spacing,
under requlreioenta almllar to tHose for the H000-foot" waud abould be 1,000
feet or more.

8. What is the relationship between ground-water levels and quan-
tities of water pumped in the area?

\Vuter It-vela decline in the Memphis area aa a result of locreaaeu lu puiuplng.
Tbe water level* would ceaae to decline If tbe total annual pumping rate re-
tnulned constant for a few years. Generally, for tbe "500-foot" aand. the decline
in Meiupblu lu ubout 1 foot for each 1-iugd Increase In water production In
Memphis. In obaervatlon welly about 30 milea oortheaut of JUempbls, (be water-
level decline la lesa than 0.1 foot for each 1-ragd Increase lo water production
iu Memphis.

Tbe water-level decline In Hie "1,400-foot" vand in at present an much aa
four Miues greater than that In tbe "500-foot" Band for each 1-mgd Increase In
naler production.

0. How much water is being obtained from each water-bearing
formation!

Appruiiiuately 1.0 trillion gjillotiK of water was puiuiH*J from the "600-foot"
tuind trout ItiSU to 1000. Itccordn of pumpage are accurate, and during tbe paat
wverul year* more than half tbe dally pumpage In the area wag metered and
reported monthly to the U.S. Geological Surrey. The 11MK> rate of pumping waa
ubout 135 oigd. All tbe water pumjted from tbe "1, 400-foot" aand Iw metereJ
»l»o, uiid more (ban U> jwrc-eut of tlie daily punifwge li re|*orted montbly. Tha
Iu(ul amount of water pum|>eU from (be "J,400-foot" Hand from 10!M to ItWO
uud ulxjut 12U billion gallonx. Tlie JtXH) rute of pumpiug waa about 13 mgd.

Sii))[>lemental (jucstions which need to bt! answered during the con-
tinuing' investigation in order lo promute furtnt-r cflicit'iit management
of (Im \ \utcr bujjply in |]>e Memphis area ure:

1. What is (he iiinount of recharge perennialiy available, and can the
iHjuifors accept and transmit the total available recharge ?

'2. What are the ufiicjwst lij'druuiic gradient* that can be cbfahlishcd
in Miu a
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3. What are the hydraulic characteristics of the aquifers under im-
pending nonartesian conditions, and will surface-water resources
in the area be affected?

4. What ure the effects of faults und similar structural controls on
water production ?

5. What are the interference effects, resulting from different heads or
water levels in the aquifers, between aquifers?

0. What is the change in chemical quality of water as production from
the aquifers continues? Is it significant, and is there a trend to-
ward greater change ?

7. Will streumflow be significantly ulfecled as the effect of pumping
in Memphis extends to the outcrop area of the two principal
acquifers?

8. Should the- shallower terrace deposits or al luvium be considered a
major source of water, or are they being drained by leakage to the
"500-foot" sand?

9. What are the legal and economic aspects of continued development?
There are no apparent reasons why development of wells in the two

principal aquifers of the Memphis area should not, continue, although
the supply is not unlimited. Any evidence of overdevelopment would
probably be noted during the continuing future investigation ia
sufficient time to prepare solutions to the problem or to recommend
that alternate sources of supply be develoj>ed. The jx>tential water
production from the two aquifers is much greater than the present
yield, and the possibility of overdevelopment of either aquifer in the
immediate future is remote.

REFERENCES

Caplflu, \V. U., 1954. Subaurface geology and related oil and gaa potulbUlUea of
norUieiuttru Arkaoaua; ArkauMU Bewourcea and Development Cuuuii., Ulv.
OeulogrBull.20.

Crluer, J. H., aad Armstrong, C. A., 105tt, Ground-water supi-lj of tbe Mempbla
area: U.S. Oeol. Survey Clrc. 408, 20 p.

FerrlM, J. G.. Kuowlea, D, II.. Browu, 1C. H., und tfulluiaii, H. W.. 1IW2, Tbeory
of aquifer teutw: U.S. Oeol. flurvey Water Supply Ila|K»r l&W-K, 174 p.

Flak, II. N., 1U14, Qeologlcul Investigation of Ibu ulluvl.il valley of tbe lower
Ulaalaalppt Rlrer: U.S. Dept. Array, MibHl.^tjipl River ('-ouuu., 78 p.

Gleuu, L. C., 1UOO. Underground walert* of 'JVnneKiMW and Ki-ulm-ky wo-t of
T«unea«e<i Ulver uuU f>t an adjacent urcu In llliuobi: U.S. (Jeol. Survey
\Valer-Supply Puiwr ItH, 173 p.

Kuzmunn, li. G.. September JlW-i. The uuter biij»jiJy of tlie Mcmi'lil* ureu: U.S.
CJnol. Survey oiwii-fllo r^jwrf, 00 p.

J.olir. K, \V., und IMM, H. K., Ili.VI. Tint l i n l i i « i r l u l i t l i l l l y of jmhl lc wuh-r M i i p i i l i i - H
lu UNI UnlUil MtuiCM. l»rili; 1't. 1 «/ SI u It's 01*1 oi" the UUttU^lj»jil I t iver:
U.S. Geul. Survey WoU>r-3upply I'a per W.t, »U» p.



052 CONTK111UTIONS TO THE HYDItOLGGY OF TIJK UNITED STATES

LuiiUJe, Juhu, 18J8, Uciturl oo the wuicrworkb uysletu of Ueui|ibla, TeuufcHMje;
s. Teuu., 46 p.

r. O. hi. 1023, Outline of ground-water hydrology with JellulUuim; U.S.
l. Survey Water-Supply Paper JW, 71 p.

Sufford, J. M.. 16U&, Geology of Tennessee: NashTiUe, Tennessee Bur. Agricul-
ture and Commerce, 600 p.

——— 1800. The wat«r supply of Uemphia: Teo-M*#e* Board of Uealth Bull..
v. 5.

Robert, and Bluukenshlp, B. H., 1900, Subsurface geologic crou
*ecllon from Claybrook, IfadUon County, to Ueupuia. SUelbj County, Ten-
tifcdb«e : Tennessee Dlv. Geology Ground- Water In». Prelim. Chart 1.

Si-Insider, Robert, and Cuahlng, K. M., IMS, Geology and water-bearing prop-
triie* of the "1,400-foot" sand In the Uemphia area: U.S. Geol. Survey
Clrc. 33, 13 p.

SU'urna, H. Q., 11*57, Cretaceoua, Paleocene. and lower Eocene geoloclc hlatory of
the northern allsftlasippl eiuhaynient: Geol. floe. America Bull., ?, 68. DO Ot
P. 1077-1100.

Stearna, ft. fl., ami Armstrong, C. A.. 1065, Post-Pa leoulc stratigraphy or
wcutern Tennessee and adjacent portions of the upper Mississippi embay-
ujent : Tennessee Dir. Geology BeyL of InT. 2, 29 p.

Trusk, P. D., 1032, Origin and environment of source seduuenU of petroleum:
Houston Tex.. American Petroleum lost., 323 p.

U.S. Geological Survey, luued annually, Water level* and artesian pressure lu
ubservatlon wella In th« United States in 1&36-3&: U.S. Geol. Surrey Water-
Supply Papers 817, S*0. fttf, 8S6.

——— Ituued annually. Water Jerela and artesian pressure In obserratlon wells
ID the United State* In 1040-05, pt. 2. Southeastern States: U.S. Geol.
Surrey Water-Supply Papers 907. 837, W5. 087, 1017, 1024, 1072. 1007, 1127.
1 157. HGd, 1192, 1222, 1266, 1322. 1405.

Well* V. Q,, 1031. A preliminary report ou the artenian water aupi>Iy of klempoU,
Teuncaaee : U.S. Geol. Surrey Water-Supply Paper 088-A, 34 p.

——— 1U33. Ground-water resource* of western Tenneaaee: U.S. Geol. Survey
Wu ter-8 upply Pa per 650, 31 1 p.

Wcnzvl, L. K.. 1&42. Methodu for deleruilnlng permeability of waterbenrlog
material*: U.S. Geol. Survey Wuter-Suuply Paper 887, 1D2 p.

INDEX

jlulio cumbers ktdlcBU m*)or ttkrtatxt]

AlkowiiUl leU. . . . . . . . . . . . . . . .
Alluvium - - , . . . - - . - - - . - . - - - . . -
AyuUor mniJyiU, iwJoqiuury at,.
A<jullrr ntiUrhila. WiUire o f . . .
Aquucr lysUnu, bydroluf y ot,

-.- — -- It
... ..... 4S
........ 14
- ..... 13

AquUen, QUMoot bUkl_ . . . . . . . . . . - . ._- . . 1 I . H . I C . M
1. 400-foot MOd ...................... 11,14.^1.46

-.- 14,17, 4i. 47
.. — . — 2*

BMk-be*ch cUy «nd uud................. — S
BttcUtrkdoclcftl quality at water.. ............. 40
bvomatrlcefficieneyo/ lt4UHouliiuia....... 37
Blf Cwk toull....... ...... .— — ....-... 13. 14,11

Ctrboodloikle.........--.-..-- — ........... 40.43
Cooler ol puiApUtf, ItMOrelleal.......... —— 17
Cltr-ovnwd velto, numbvtof «y»Mm. .,....-_ 6
CbilborMQrtup.. ........................ »,//,!«
OUnwU..... — . . - - . — ... — . — -—-. . — .-
CoafllctoiUofitorM*.. ...............--..--,. 47
Coefllekflt of mauBbdbUUy. ............ 4^47,40

II, I
Cyalk*Jpumplnc.*attl of.

by pumpini-. .................. — Jl.55
Deeper w»l*r otaf uid ah* i*. .......... .......
ptUtkMitkm. of UD-foolMnd. .................

o* i,«W-lbot»Mid... ......................

DlreoUoa of nwv*DMnt of (rouad w^Ur. . 11

Factors affecting future UM and development. 4-

FayetUCounly............................ 3, II, I'J
Fluctuation In water taveb................... tl.
ForuuloUrr*.... —..................... —.. 12
Foull plants tod bare*...................... 1

(l«utr»l leotoff y of aquifer iyiU-ou..
(JculuKtc ace of unit*._...,....._,...
()*olijf to conUol olcrouod water....
(leolof Io »U i»rt Un..................
Ueoloilo uolU. dworlpttoAof.......

Urouiid-water withdraw*!,...............__ OH

QuUCo**U\PMn............................ 1

U*r.. . . . . . . . . . . . . . . . . . . . . 4u.1l.41. 43
Hickory lllll well field........................ I)
History at ground witur (or Uil|alkio la the

area........-.-......-.....,,.,... it
ElydraullccljattuierUlks. MJO-foot aaod........ M

nod......... —............—— • ft
UyUriwIlodJfluslvlty......................... 44
llydmulk ftrwlitnt...-,....-.,.-.........-... 1«,33
llydrocco tuUkle....................__..... 4<X42

................................ 24.»
Ilydrotocy of aguUer syamms.,__......_. IS

Industrial Io lua arc*.....
luOow Into AUMoM Mtod.
lotroduct Ion............

IroaoMt.................................... II

Jackson KoriDatloo...-......._-..,...-..... 9. it. it

,a> County............_,...._.... 12
UfPllc.

(Hjuilcr.
Local ion oftba art*...

Kivtr...

1 1
12

McOord wtll Held.

fclb»l»l|ipl*aiPayiiicoisyuclUM... _ . __ . S. 13

NaUiraJdbcha*f«, ........
New Madrid UultsytUm.

4, 1J.JO

Origin of Itx (round
Otber ayulim........

48
5*

Parkway well 0«rlJ . . . . . . . . . . . . . . . . . 10.22.03,27,39
PtTtiMiibuliy.. . . . . . . . . . . . . . . . . . . . . .___.__.. 2H
pll duterroloaitoiu........................... 42
PfciioiimUlciuffaaB. dcclln* uf....___....... 77
Population ol LlM areit.-. . . . . , . . . . . . . . . ._.. . . . A
Porters Creek Clay....-.........-,..-.._._... II
Prec ip i tat ion . . . . . . - . ._ . . . . . . , . . . . . . . . ._ . . . , . . 27,30
rrevlfxi i InvwUlKnitofu . .................... I
l'rlnrl|i*l ilieum ol ttM ar««... . . . . . . . . . . . . . . 4
l'ump«f*. _.,_.....,......,................... (0
Pum|>Ui(, from the WMool sand.............. 3;



O.YJ

l ' u l , , , . I N ( . U j l l . . . . . . . .

1'utl'UM.- ut intcIti^Jtluii

Quj l i i j of *«UT. .. ...

I N D L X

It. 'fl. 37. 4u
..... I

juilJI. uv«r«i;« atio
t r f l i : ol *nut uiu^tm

in iuulool yiu.l ..
in I, iuO(wol uiij.

|I^II;I: lo SilMuo; iuud....
lu/^t lo I. iUO-iooi iiflU ..

l)k-y Kwuutltou....... .
quality ol wkltr Iroio.

^hfALoii »i-ll Atld. -......----,.--..... II, IB. 22, 13
d l K l l . y CiHiitiy.... ................__...... 3, II, 12
Si/« ilblribullon ...-_._..................... II
ioMKit i wi'lticieo I......... .............. ..... 14

030, t«

•luluie. uvcrfcfic annual................. I
« dt i» j i l s . . . . . . . . . . . . . . . . . . . . . . . . . . it. 30, U
itlltX of Wtttur (rum .................... 44
u o( utjuJtet oikUilitb.................. 14

,of 6OHooli»ud. ................. It
.400-1001 MUd . . - . _ - . . , . . - - . . . _ _ . . . . , - U

Tlploa County . . . . . - . . . . . . - - . . . . . , . . . . - - . . , . *
~ «•€•............,........,. 4

•d MtUdj. . . . . . ._ . - . . . . . . - - - - - .

Volume, of AOCMoolMUd ..................... U
of l,4OHooi *4Qd . ........................ U

UOQ&I rmac* of.

O

*;
O

77

la bUCMoot und ---- . . . . . .„ . . . . ._ . .„ . . ._ 4|
... ........ ......... 14

Well fcluj,eii»t>uiuiuealo(. . .- . . .- .- . .- . . . . - 4t
Well si>iclnf .....-.---..,....--...---........ 4t
Well aumbtrtiif iy»wtn . , - . . . - - - - . . - - . - - - . . . . *
Wet tfUOO....,,.. ........................... 4
Wlkoi Oioup. - - - . . . - - . . , - - - . . . . . _ , . . . . . . . . . . »
WoU River. . . . . . . . . . . . . . . . . . . . . - *



REFERENCE 12

ICE . Environmental Science Services Administration . Environmental Data Service



OK < OMMI in i; I V I I I I It
Scrrrlary . i :>MM HI. I i ••!

Wu

TECHNICAL I'AIMCIl INO. 40

RAINFALL FREQUENCY ATLAS OF THE UNITED STATES

for Durations from 30 Minnies lo 24 Hours JIIH!
Relnrn Periods from 1 lo 100 Years

f*rv|'BrrJ It}

UAMIl M. lUHMiriM It

4*n Srt*|«

I .S. |h|.«t|Mi.»l ft

PROPERTY OF ERA
FIT IV



2-YEAR 24-HOUR RAINFALL (INCHES



REFERENCE 14

HYDRO GEOLOGY AND PRELIivni>/^i
ASSESSMENT OF THE POTENTIAL FOR
CONTAMINATION OF THE MEMPHIS
AQUIFER IN THE MEMPHIS AREA,
TENNESSEE

By William S. Parks_____________________

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations Report 90-4092

Prepared in cooperation with the
crrv OF MEMPHIS,

MEMPHIS LIGHT, GAS AND WATER DIVISION

Memphis, Tennessee



DEPARTMENT OF THE INTERIOR

MAMJEL LUJAN, JR., Secretary

U.S. GEOLOGICAL SURVEY

Dallas L. Peck, Director

For additional information write to:

District Chief
US. Geological Survey
A-413 Federal BuDding
U.S. Countouse
Nashville, Tennessee 37203

Copies of this report can be purchased from:

U-S. Geological Survey
Books and Open-File Reports Section
Federal Center, Building 810
Box 25425
Denver, Colorado 80225



•«*»3*

aivV-:»'.',,<Vtotti ••

&•ip-?5fr*i'

i..\ r.
• •»* !>•• U.S. C'*t*|K«l )»
1*1*,t«» 1*4 Mliili*l»rl II***

DAVI3

EXPLANATION

MEMPHIS LIGHT. GAS AND
WATER DIVISION WELL
FIELD

PHYSIOGRAPHIC BOUNDARY

Plnuro 1.—Mn|or phynlogrnphlc subdivisions In Ihe Memphis nroa and
• '•' , ',., Hn-l-lnn Vfll fiolr]"..



They also summarize information from previous aquifers at several sites under investigation,
investigations documenting downward leakage. Ms. Betty J. Maness and Mr. W. Jordan English
Parks (I987b) summarized indications of down- of the TDHE, Division of Superfund, reviewed a
ward leakage from the water-table aquifers to list and identified sites where contaminants have
the principal artesian aquifer (Memphis aquifer) been detected in the water-table aquifers and
at Memphis. provided water-quality analyses for these sites

and the two contaminated wells screened in the
Memphis aquifer at Collierville. Mr. R.R.

Acknowledgments Franklin of the U.S. Environmental Protection
• Agency (U.S. EPA) provided information con-

Acknowledgments are due many individ- cerning the Gallaway pits. Mr. James H. Webb,
uals who contributed information or provided MLGW, provided information concerning con-
assistance during this investigation, particularly taminants that have been detected in water from
in regard to the identification of potential wells screened in the Memphis aquifer in the
sources of contamination and the measurement Alien well field,
of water levels. Early in the investigation,
Ms. Jennifer L. Ashner, formerly with the
TOHE, Division of Solid Waste Management PHYSIOGRAPHIC SETTING
(DSWM), provided information about sites
under investigation in Shelby County, Tenn. The Memphis area is situated in two major
Later, Mr. John Fox, Jr., with the TDHE, physiographic subdivisions (fig. 1). The eastern
Division of Ground Water Protection (DGWP), three-quarters of the area is in the Gulf Coastal
provided lists of 1,679 underground storage Plain section and the western one-quarter is in
tanks in Shelby County, Tenn. Before water- the Mississippi Alluvial Plain section of the
level measurements were made, Mr. James C. Coastal Plain physiographic province (Fen-
Ozment, then with the DGWP, provided infor- neman, 1938). The principal river in the area is
mation concerning investigations of under- the Mississippi River; the major tributaries are
ground storage tanks in Shelby County where the Wolf River, the Loosahatchie River, and
wells installed in the water-table aquifers were Nonconnah Creek-
available for measurement. Ms. Gwynne A.
Woodward of the DSWM provided information The Gulf Coastal Plain is characterized by
on wells in the water-table aquifers at landfills gently rolling to steep topography formed as a
and other sites under investigation and assisted result of erosion of geologic formations of
in measuring water levels at many sites. Quaternary and Tertiary age. During the later
Messrs. Fred P. Von Hofe and William J. Cole, stages of Pleistocene glaciation, this topography
MLGW, arranged to turn off many wells in the was covered by a relatively thick blanket of loess
Memphis aquifer in the MLGW well fields dur- that makes up the present land surface. The
ing a high water-demand period and provided gently rolling to steep topography is broken in
personnel to make airline measurements in the many places by the flat-lying alluvial plains of
wells. Mr. Ozment, with the TDHE Under- streams crossing the area. Perhaps the most dis-
ground Storage Tank Program, also reviewed the tinctive feature of the Gulf Coastal Plain is the
files of underground-storage-tank investigations loess covered bluffs that rise abruptly above the
and identified sites where the water-table aqui- Mississippi Alluvial Plain at its eastern bound-
fers are contaminated. Mr. J. Paul Patterson and ary. Land-surface altitudes in the Gulf Coastal
Ms, Woodward of the DSWM provided inforrna- Plain are as low as 190 feet above sea level at the
tion about contamination of the water-table mouth of Nonconnah Creek in sputhwcstcrn;



Shelby County, Term., and are as high as 470 feet
above sea level in southwestern Fayette County,
Term. Maximum local relief between the Gulf
Coastal Plain and the Mississippi Alluvial Plain
is about 200 feet along the bluffs in northwestern
Shelby County.

The Mississippi Alluvial Plain is flat lying
and is characterized by features of fluvial deposi-
tion such as point bars, abandoned channels, and
natural levees. Land-surface altitudes are as low
as 180 feet above sea level on the banks of the
Mississippi River in extreme northwestern De-
Soto County, Miss., and as high as 230 feet above
sea level adjacent to the bluffs in southwestern
Tipton County, Tenn. Maximum local relief
commonly is not more than 10 or 20 feet, except
where the Mississippi Alluvial Plain is built up
above flood levels by man-placed fill.

HYDROGEOLOGY

The Memphis area is located in the nonh-
central part of the Mississippi embayment, a
broad structural trough or syncline that plunses
southward along an axis that approximates the
Mississippi River (Cushing and others, 1964).
This syncline is filled with a few thousand feet of
unconsolidated to semiconsolidated sediments
that make up formations of Cretaceous and Ter-
tiary age. These formations dip gently westward
into the embayment and southward down the
axis. Overlying the Cretaceous and Tertiary for-
mations in many areas are the fluvial deposits
(terrace deposits), loess, and alluvium of Ter-
tiary^) and Quaternary age. Descriptions of the
post-Wilcox Group geologic units and their
hydrologic significance in the Memphis area are
given in table 1.

Table I.—Post-Wilcox Group geologic units underlying the Memphis area
and their hydrologic significance

[Modified from Graham and Parks, 1986]
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Hydrogeologic units considered in this
report (discussed in descending order of age)
are: (1) the alluvium and fluvial deposits that
comprise the shallow water-table aquifers,
(2) the Jackson Formation and the Cockfield
and Cook Mountain Formations in the upper
part of the Claiborne Group that comprise the
Jackson-upper Claiborne confining unit, and
(3) the Memphis Sand that comprises the Mem-
phis aquifer. Hydrogeologic sections showing
the principal aquifers and confining units in the
Memphis area are given in figure 2.

The alluvium occurs beneath the Missis-
sippi Alluvial Plain and alluvial plains of streams
draining the Gulf Coastal Plain (fig. 1) and con-
sists primarily of sand, gravel, silt, and clay. The
unit generally consists of fine sand, silt, and clay
in the upper part, and sand and gravel in the
lower part. The alluvium ranges from 0 to 175
feet in thickness. It commonly is about 100 to
150 feet thick beneath the Mississippi Alluvial
Plain and less than 50 feet thick beneath the
alluvial plains of major streams draining the Gulf
Coastal Plain. The alluvium supplies water to
many domestic, farm, industrial, and irrigation
wells in the Mississippi Alluvial Plain-

The fluvial deposits occur beneath the
uplands and valley slopes of the Gulf Coastal
Plain (fig. 1) and consist primarily of sand,
gravel, and minor clay lenses. Locally, the sand
and gravel is cemented with iron oxide to form
thin layers of ferruginous sandstone or conglom-
erate in the lower or basal parts. The fluvial
deposits range from 0 to 100 feet in thickness.
Thickness varies because of erosional surfaces at
both the top and base of the unit. The fluvial
deposits provide water to many domestic and
farm wells in rural areas of the Gulf Coastal
Plain,

Because of the lithologic similarities of the
Jackson, Cockfield, and Cook Mountain Forma-
tions and upper part of the Memphis Sand, a
detailed study of the stratigraphy and geologic

structure would be needed to correlate the uniis
on the many geophysical logs available for wells
and test holes drilled in the Memphis area. Such
a study is beyond the scope of the present inves-
tigation. For the Gulf Coast Regional Aquifer-
System Analysis (GC RASA) investigation
(Grubb, 1984), however, the Jackson, Cockf sld,
and Cook Mountain Formations were correlated
and mapped regionally in the subsurface of west-
ern Tennessee and the occurrence of these units
was extended into the Memphis area (Parks and
Carmichael, 1990a,b). From the GC-RASA
work and additional observations made during
the present investigation, some generalizations
can be made concerning the occurrence of these
units.

The Jackson Formation, which was once
thought to comprise most of the thickness of the
confining unit separating the water-table aqui-
fers from the Memphis aquifer, occurs only
beneath the higher hills and ridges in the north-
ern part of the Memphis area. Based on
geophysical-log correlations, this unit consists
generally of fine sand or sandy clay and ranges
from 0 to about 50 feet in thickness. The Jackson
Formation (Tennessee, Kentucky, and Missouri)
and the Jackson Group (Mississippi, Arkansas,
Louisiana, and Texas) overlies the Cockfield
Formation (Yegua Formation in Texas) and is
part of a thick regional confining unit for the
Cockfield aquifer (Hosman, 1988). In the Mem-
phis area, the Jackson Formation is included ir.
the upper part of the Jackson-upper Oaiborne
confining unit.

The Cockfield Formation occurs in th
subsurface in most of the Memphis area, extend
ing eastward at places nearly to the approxima*.
eastern limits of the Jackson-upper Qaibom
confining unit (plate 1). The CockCeld Form.
lion consists of interfingering Sue sand, silt, clc
and local lenses of lignite. The unit ranges frc
0 to about 250 feet in thickness. In most of u
Memphis area, the formation is an erosion
remnant, and the original thickness is preserv

Ife
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Table 2.~TJiickness of the Jackson-upper Claibome confining unit and aggregate thicknesses of day beds
in the confining unit thicker than 10 feet in the Memphis area—Continued
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î̂ Vj;;. Sh:0-54

k?^T:;- • sh:o-67
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Table

Lati-
tude

350334
350642 •
350344
350460
350407

350413
351437
351034
351119
350826

350833

350839
351219
351050
350956

350818
350B17
350846
351032
350922

350805
350913
350916
350808
351320

351028
350943
350807
350950
351045

350904
350735
351220

351323
3G0901

351248
350735
350736
351101
351131

2.—TIiickness of the Jackson-upper Claibornc confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Continued

Longi-
tude

0894355
0894300
0894449
0894444
0894457

OB94133
0900046
0900243
0900223
0900214

0900147

0900239
0900232
0900035
0900139

0900335
0900043
0900311
0900143
0900154

0900204
0900109
0900030
0900022
0895401

0893050
0895757
0895825
0895833
0895655

OB95805
0895733
0895525

0895754
OB05240

0895525
0895932
0895635
0095240
0895312

Alti-
tude

355
335

• 363
342
355

320
229
235
238
266

268

238
272
230
251

278
295
265
242
257

272
255
250
280
300

244
252
283
243
251

255
200
300

290
250

330
207
311
293
275

Base of
water-
table
aquifer

54
42
62
34
84

64
57
76
77
91
87

46
60
72
78

99
64
65
71

J7_B

82
81
78
70
41

62
62

104
80
62

CO-
94
64

65
52

41
84

109
70
30

Base of
Cook

Mountain
Formation

75
72
98
97

126

64
290
240
306
264

256

242
320
150
333

292
278
289
256

_ aw —
264
236
246
254
239

182
194
1BB
217
270

234
170
200

289
102

276
176
131
220
226

Thickness
of

confining
unit

21
30
36
63
62

0
233
164
229
173

171

196
268

86
255

193
~214
224
185
223

182
155
168
184
198

120
132

84
137
208

154
76

136

224
50

235
92
22

144
196

Clay
bed
top
62
42
62
34
64

150
76
77
91
87

220
46

123
89
78

100
184
102
71
78

82
130 -
160

70
103

62
62

125
120
62

193
166

94
80

132
99
52

139
04

109
76

123

Clay
bed
bot-
tom

75
72
98
97

128

290
98

185
126

102
258
114
328
113
184

148
278
164
256
140

110
236
246

90
120

88
94

1B8
217

75
270

234
108
104
200
134
102

276
124
131

- 117
220

Clay
bed
thick-
ness

13
30
36
63
62

140
22

108
35

15
38
68

205
24

106

48
94
62

1B5
62

28
106
86
20
17

26
32
63
97
13
77
68
12
24
60
35
50

137
40
22
41

103

Clay
bed
top

-•
...
.-

118
203
150

164

129
• -

124
193

158
--

179
.-

176

166
--

166
149

101
107
--
..
83
--

127
111

144
- -

T32

100
--

Clay
bed
bot-
tom

..

-.
240
306
264

198

242
--

158
333

292
--

289
- -

301

264
--

254
239

182
194
--
--
95
--

170
123

289
•-
--

178
.-

220
--

Clay
bed
thick-
ness
. .
_.

-.
--

..
122
103
114

32

113
-.
34

140

134
--

110
..

125

98
--

88
90

81
87
--
- -
12
-•
-.
43
12
..

145
- -
- -
44
..
62
--

Aggregate
thicknesses

of
clay beds

13
30
3G
63
62

0
140
144
211
149

85
181
205

58
246

182
94

172
185
187
126
106

86
108
107

107
119

63
97

102
68
55

104
1BO

50

137
84
22
93

103



Table 2.--71richicss of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Continued

Well
No.

Sh:P-93
Sh;P-94
Sh:P-96
shrP-103
Sh:P-113
Sh:P-114
Sh:P-115
Sh:P-116
Sh:P-H7
ShtP-118

Sh:P-143
Sh:Q-1
Sh:Q-7
Sh:Q-8
Sh;Q-16
Sh:Q-21
Sh:Q-22
Sh:Q-23
Sh:Q-24
Sh:Q-27
Sh:o-30
Sh:Q-34
Sh:Q-39
Sh:o-42
Sh:Q-68
Sh:D-74
sh:Q-82
Sh:Q-88
sh:G-89
sh:Q-9Q
Sh:0-i24
Sh:a-125
Sh:o-130
Sh:R-5

Sh:R-8

Sh:R-9
Sh:R-lQ
ShtR-15
Sh:R-21
Sh:R-22

Lati-
tude

350831
350913
351435
350927
351439
351449
351327
351411
351409
351458

351058
350900
350940
350901
350909
351215
351144
351138
351315
351216
351113
351055
351128
351127
351155
351223
351326
350733
350737
350749
350822
350817
350835
351350

351141

351248
350841
351239
350913
350843

Longi-
tude

0895656
-0895739
0895300
0895950
0895722
0895641
0895658
0895746
0895709
089S747
0895739
0894822
0894504
0895113
0895153
0895127
0895044
0895207
0095150
0095103
0895145
0895206
0895130
0895105
0895142
0895221
0895046
0894825
0894856
0895058

0895003
0895035
0894994
0894425

0894411

0894053
0893940
0893943
0894338
0894240

Alti-
tude

279
248
312
258
301
232
292
290
245
265

229
330
313
270
260
295
305
283
281
288
295
273
309
309
281
295
322
262
259
247
273
250
320
395

372

375
375
342
305
370

Base of
water-
table
aquifer
88
78
67
86
72
48
43
51
35
58
50
66
40
32
48
90
81
66
27
65
78
93
81
78
49
02
60
41
31
54
33
37
56
35

34

40
56
26
46
42

Base of
Cook

Mountain
Formation

191
171
266
246
287
209
268
270
205
294
258
103
101
144
121
210
136
186
205
166
105
171
152
145
130
154
163
118
49
58
GO
66
81
252

174

121
56

112
59
08

Thickness
of

confining
unit
103
93
199
160
215
161
225
219
167
236
208
37
61
112
73
120
55
120
178
101
107
78
71
67
81
72
103
77
18
4
27
29
25
217

140

81
0
86
13
50

Clay
bed
top
88
98'
106
152
116
101
43
140
112
168
68
66
40
80
48
107
81
86
123
65
78
154
81
120
82
97
85
50
31
54
33
37
56
54
171
68
142
57

54
46
42

Clay
bed
bot-
tom
105
171
122
246
138
209

. 80
160
205
294
88
103
101
144
121
210
136
186
205
166
91

171
95
145
130
108
102
118
49
58
60
66
81
70
252
80
174
121
-.

112
59
98

Clay
bed
thick-
ness

17
73
16
94
22
108
37
20
93
126
20
37
61
64
73
103
55
100
82
101
13
17
14
25
40
11
17
68
18
4
27
29
25
24
81
12
32
64
--
58.
13
56

Clay
bed
top
181
--
174
--
166

142
204
..
--

192

.-
--
-•

--
-.
--
•-
140
..
120
--
--

112
142
,.
--
-•

--
..

126
--
86
-•

--
--
-.
--

Clay
bed
bot-
tom
191
..
266
--
287

268
270
.-
••
258
--
-.
..
--

--
.-
.-
••

185
--

152
--
..

154
183
--
--
--

--
--

152
-.

106
•-
..
--
.-
-.
--

Clay Aggregate
bed thicknesses
thick- of
ness clay beds
10
--
92
--

121
--

126
66
--
--
66
• -
--
--
--

--
--
-.
••
45
--
32
--
••
42
21
--
--
-•

--
--
26
--
20
--

--
--
--
--

27
73
108
94
143
108
163
86
93
126
86
37
61
64
73

103
55
100
S2
101
58
17
46
25
48
53
38
68
1B
4
27
29
25

131

64
64
0

58
13
56



Table 2,—Tluckness of the Jackson-upper Claiborne confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than JO feet in the Memphis area-Continued

Well

Sh:R-23
Sh:R-24

Sh;R-26
Sh:R-2B
Sh:R-29
Sh:R-30
Sh:T-6
Sh:T-7

sh:T-i3

Sh:T-16

Sh:T-17

3h:T-i8
Sh:U-1
Sh:U-5
sh:U-12
Sh:U-l9
Sh;U-22

Sh:U-29
Sh:U-48
Sh:U-49
Sh:U-52

Sh:U-54

Sh:U-55

Sh:U-66
3h:U-58
Sh:U-59
Sh:U-0Q
9h:V-4
ShlV-7
3h;V-9
3h;V-10
Gh;V-18
3h:v-17
ahiV-24

Lati-
tude

350848
350B11
350737
351402
350848
350835
350811
351505
352040

352213

352044

351747

352127
352113
352057
351705
351603
351737

351558
352114
352023
352038

352034

352036

351907
352024
352009
352027
352044
351544
352012
352010
351904
351850
352227

Longi-
tude

OB94355
0894244
OB94342
0893935
0894316
0894341
0894309
0900322
0900154

0900056 .-

0900249

0900329

0900107
0895706
0895727
0895320
0895840
OB95749

OB95859
OB95727
0895627
0895708

0895345

0895334

0895709
0895257
0895253
0895232
0895219
0894618
0895038
0095036
0894900
0894935
0095043

Alti-
tude

340
330
276
285
360
315
325
290
400

400

355

330

391
264
268
238
242
300

242
267
251
257

265

265

292
265
265
292
283
278
273
271
283
282
375

Base of
water-
table
aquifer
48
45
31
31
34
48
40
165
99

90

102

92

75
68
79
92
73
60

71
74
50
54

74

96

•60

66
97
88
78
27
60
63
61
63
69

Base of
Cook
Mountain
Formation

114
110 v

70
92
87
107
120
326
420

454

398

448

450
218
232
180
207
228

194
152
155
190

212

216

230
174
164
204
205
177
222
105
1G4
100
362

Thickness
of

confining
unit
66
65
47
61
53
59
80

161
321

364

296

356

375
148
153
8B
134
166

123
78
105
144

130

120

170
108
67
116
127
150
162
122
103
117
293

Clay
bed
top
48
45
31
31
34
48
80
296
99
209
328
123
367
112
344
110
305

• 120
154
172
92
105
. 98
171
109
80
82
102
174
74
192
137
204
178
66
97
148
78
27
150
116
94
120
255

'Clay
bed
bot-
tom
114
110
78
92
84
107
120
326
120
219
420
166
454
150
398
159
323
148
216
232
180
118
109
226
194
152
155
114
19B
94
212
150
216
230

174
164
204
110
72
222
144
134
ISO
362

Clay
bed
thick-
ness
66
65
47
61
53
59
40
30
21
10
92
43
87
38
54
49
18
28
62
60

88
13
11
55
85
72
73
12
24
20
20
13
12
52
100
67
50
32
45
72
28
40
GO
107

Clay
bed
top

--

--
136
288
--

228
-.

321
..
182
385
366
..
"
-.

130
124
-.
--
--

124
--

152
--

1G6
--
--

.-

160
124

150
,-
--
--

Clay
bed
bot-
tom

•-

--
206
296
..

262
--

337
--
243
448
450
--
-•

207
166
--
--
--

15B
..
166

182
--
--

--
--

205
177

105

--

Clay Aggregate
bed thicknessflB
thick- of
ness clay beds

--

--
70
10
--
34
-•
16
--
61
83
84
--
--

77
42
--
--
--

34
--
14
--
16
--
--

..

45
53

35

--
-•

66
65
47
61
53
59
40
30

203

164

100

191
112
62
60

88
90

108
85
72
73

70

54

41
52
108
G7
58
77
go
72
63
40
60

107



•'•' .'

~~.'f '•'.'..

j^iff-Y.'" , .

||l'

Well
No.

Sh;W-3
ShlW-7

Sh:W-13
Sh:W-16
Tp:E-3
Tp:F-3

Table 2.--71iickness of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis ^mi-Concluded

Lati-
tude

351750
352026

351930
351923
352641
352517

Longi-
tude

0893943
0094408

0094130
0894228
0094721
0894124

Alti-
tude

279
322

320
364
441
405

Base of
water-
table
aquifer

49
31

42
44

102
55

Base of
Cook

Mountain
Formation

66
202

147
216
411
296

Thickness
of Clay

confining bed
unit top

17
171

105
172
309
241

49
31

102
84
44

160
210

Clay
bed
bot-
tom

66
44

202
147
113
194
298

Clay Clay Clay Aggregate
bed Clay bod bed thicknesses
thick- bed bot- thick- of
ness top torn ness clay beds

17
13 49 60 11

100
63
69 124 216 92
34 338 411 73
se

17

124
63

161
107

86



Table 2.-~71iickncss of the Jackson-upper Claiborne confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—Continued

p&fev-.

Well
Ho.

Sh:J-38
-Sh:J-4i
— . Sh:J-47

Sh:J-49

Sh:J-50
Sh:J-59

— -Sh:J-62
Sh:J-65
Sh:J-7l
Sh:J-74
Sh:J-83
Sh:J-84
Sh:J-104
Sh:J-11 1
ShM-113
Sh:J-il5

^ Sh:J-119
Sh:J-l27

\sh:J-l29
>^Sh:J-133

Sh:J-138
ShlJ-144
Sh:J-l66

->SH:K.13
Sh:K-16

-*Sh:K-23

Sh:K-28

:- —— sh:K-3l ~
Sh:K-33
sn:K-72

:.- Sh:K-79
• Sh:K-81

Sn;K-98
V sh;K-G9
V. sn:K-i04
J-' . Sh:K-10B
V, ; sn:K-i09
'/;';' sn:K-il4
{;'; sh:K-ii5

Lati-
tude
• -..,

350711
350723
350508
350611 '

350411
350402
350459
350232
350206
350022
350319
350536
350537
350503
350449
350553
350521
350438

350353
350653
350148
350053
350611
350541
350523
350647

350111
350258
350143'
350545
350509
350024
350103
350633
350627
350151
350153
350532
350205
350560

Longi-
tude

0900107
0900213
0900459
0900344

0900416
0900513
0900330
0900249
0900212
0900117
0900144
0900627
0900145
0900132
0900136
0900223
0900204
0900136

0900640
0900119
0900702
0900708
0900205
0895902
0895801
0895420

0895905
0895929
0895557 —
0895925
0895553
0895827
0895719
0895438
0895533
0895340
0895259
QB95553
0895341
0895547

Alti-
tude

315
275
230
280

241
241
223
303
295
303
280
243
246
280
272
295
260
245

290
300
300
280
27 B
295
293
320

320̂
271

—— 3T7 —
275
252
350
360
313
285
300
295
258
302
273

Base of
water-
table
aquifer

97
49
94
75

54
104
45
94
97
65
45
160
82

114
85

101
98
40

103
88
84
96
100
80
55
112

36
58
27
65

44
36
44
83
92
32
24
66
21
92

Base of
Cook

Mountain
Formation
238
248
226
277

1B7
189
183
205
165
140
167
197
202
240
174
262
180
168

249
310
242
204
210
224
206
220

150
94
53
210
150
172
184
176
118
37
74
194
47
170

Thickness
of

confining
unit
141
199
132
202

133
85
138
111
68
75

122
29
120
126
89

161
82
128

146
222
158
108
110
144
151

108

114
36
25
145
106
136
140
93
26
5
50
128
26
78

Clay
bed
top
109
82
94
112
220
104
104
45
94
97
72
45
1G8
117
114
85

101
112
40
88
103
.,88

162
136
130
117
55
112
204
88
58
2V
65
44
36
44
128
105

32
24
66
21
92

Clay
bed
bot-
tom
238
116
100
141
243
187
189
76
132
10B
140
95
186
202
128
174
119
180
57
168
160
164
242
204
210
224
110
136
220
117
94

——— 52~
102
150
66
86
176
118

37
74
84
47
102

Clay'
bed
thick-
ness
129
34
14
29
23
63
B5
31
38
11
68
50
1G
85
14
89

10
68
17
80
57
76

80
68
80
107
55
24
16
29
36
25
37
106
30
42
48
13
5
50
18
26
10

Clay
bed
top

-.
185
154
149
260
--

89
145
115
--

112
--
--

140
--

131
--
65
-.

180
230
..
--
--
--

132
161
--

123
--

110

85
99

--

119

132

Clay
bed
bot-
tom

248
226
189
277
--

183
205
1G5
-.

144
.-
--

240
--

262
--
79
..

249
310
.-
-.
..
--

206
198
..

150
..

210

172
184
_.
--

194
..

170

Clay
bed
thick-
ness

--
63
72
40
17
--

94
60
50
•-
32
.-
-.
100
--

131

14
--
69
80

..
--
..
74
37

27
--

100

07
85

--

75
.-
38

Aggregate
thicknesses

of
clay beds

129
97
86

109
83
85
125
90
61
68
82
18
85

114
89

149
68

111
126
156

80
6B
80
107
129

77
56
36 ̂
25"
137
106
117
127
48
13

5
SO
93
26
48



only beneath the higher hills and ridges in the
northern part. The discontinuous and intercon-
nected sands of the Cockfield Formation con-
stitute a regional aquifer in some parts of the
area of occurrence in Tennessee, Kentucky, Mis-
souri, Arkansas, Louisiana, Texas (Yegua For-
mation), and Mississippi (Hosman, 1988). In the
Memphis area, the Cockfield Formation consists
predominantly of fine sediments and lacks the
thicker, coarser sands present in other areas.
Consequently, the formation is included in the
Jackson-upper Claiborne confining unit. A few
domestic wells in the Memphis area are screened
in sands in the Cockfield Formation.

The Cook Mountain Formation occurs in
the subsurface of most of the Memphis area,
extending eastward to the approximate eastern
limit*; of the Jackson-upper Claiborne confining
unit (plate 1). The Cook Mountain Formation
consists primarily of clay, but it locally contains
varying amounts of fine sand. The formation
ranges from about 30 to 150 feet in thickness, but
it is commonly about 60 to 70 feet thick. The
Cook Mountain Formation is a regional confin-
ing unit overlying the Memphis Sand in Ten-
nessee, Missouri, and northeastern Arkansas and
the Sparta Sand in Kentucky, southern Arkansas,
Louisiana, and Mississippi (Hosman, 1988). In
the Memphis area, the formation is the most
persistent clay layer in the Jackson-upper
Claiborae confining unit

The Memphis Sand occurs in the subsur-
face of all of the Memphis area. Eastward from
the approximate eastern limits of the Jackson-
upper Gaiborne confining unit (plate 1), the
eroded upper part of the Memphis Sand directly
underlies the alluvium and fluvial deposits. The
Memphis Sand consists primarily of a thick body
of sand that includes subordinate lenses of clay
and silt at various horizons and ranges from
about 500 to 900 feet in thickness. The Memphis
Sand (and its equivalents) is a regional aquifer in
Tennessee, Missouri, Kentucky (TaUahatta For-
mation and Sparta Sand), and northeastern

Arkansas. The Memphis Sand is equivalent to
(in ascending order) the Tallahatta Formation,
Winona Sand, Zilpha Clay, and Sparta Sand of
northern Mississippi and the Carrizo Sand, Cane
River Formation, and Sparta Sand of southern
Arkansas (Hosman, 1988). In the Memphis area,
the Memphis aquifer provides water for most
municipal, industrial, and commercial supplies.

Thickness of the Confining Unit Overlying
the Memphis Aquifer

The thickness of the Jackson-upper
Claiborne confining unit and aggregate thick-
nesses of clay beds in the confining unit thicker
than 10 feet are shown in plate 1. This map was
prepared by interpretation and correlation of
236 geophysical logs made primarily in test holes
for water wells or through the casings of obser-
vation wells and abandoned water wells. These
logs were selected from a file of more than 500
electric and gamma-ray logs made by the USGS
in the Memphis area from the early 1950's to
1989. Most of the logs in the file were examined
during this investigation. Because many of the
geophysical logs were made in test holes drilled
at MLGW and industrial well fields, the logs
used for making the map were selected on the
basis of well spacing and, when a choice could be
made, on the basis of the quality of the log.
Through the years, wells were drilled on some
MLGW well field lots to both the Memphis and
Fort Pillow aquifers or to replace wells in the
Memphis aquifer to about the same or greater
depths. Thus, the file may contain as many as
three logs for wells on the same well lots. In
addition, lots in MLGW well fields are common-
ly about 1,000 feet apart, necessitating a further
selection of logs based on well spacing for the
scale of the map. Interpretive information from
the geophysical logs used to prepare the map
showing the thickness of the Jackson-upper
Claiborne confining unit and aggregate thick-
nesses of clay beds in the confining unit thicker
than 10 feet (plate 1) are given in table 2.
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DAV1S__. MEMPHIS LIGHT. GAS AND WATER
DIVISION WELL FIELD

POTENT10METRIC CONTOUR—Shows
oltitude at which water level would
have stood in lightly cased wells.
Dashed where approximately located.
Hachures indicate depression.
Contour Interval 10 feet .
Datum Is sea level

WELL FOR WHICH WATER LEVEL
MEASUREMENT MADE IN THE
LATE SUMMER-FALL 1988 WAS
USED AS CONTROL—Number Is
altitude of water level, in feel
above sea level

175

79̂_ WELL REFERRED TO IN THE TEXT

119

5 WILES

5 KILOMETERS

9CT15'
35*15'



witcme

MORTOM6 \

19;

AfcLORY*

SHEAHAN

LIGHTERMAN

240



2.
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DAVIS

10

Sh:J-U9

MEMPHIS LIGHT, GAS AND WATER
DIVISION WELL FIELD

AREA- WHERE THE CONFINING UNIT
IS THIN OR ABSENT

INDUSTRIAL SPILL OR WASTE BURIAL—
Number refers 1o sites listed m
table 6

LEAKY UNDERGROUND STORAGE TANK

ABANDONED OR INACTIVE WASTE DUMP
OR UNDF1LL

WELL IN THE WATER-TABLE AQUIFER

WELL IN THE MEMPHIS AQUIFER

WELL REFERRED TO IN THE TEXT

5 KILOMETERS

35-15
9CT15'
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200

313
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198

35-15"
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233
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EXPLANATION

MEMPHIS LIGHT, GAS AND WATER
DIVISION WELL FIELD

AREA OF NO SIGNIFICANT SATURATED
THICKNESS

WATER-TABLE CONTOUR —— Shows
altitude of waler table. Dashed
where approximately located,
Hachures indicate depression.
Contour interval 20 feet.
Datum is sea level

WELL FOR WHICH WATER-LEVEL
MEASUREMENT WADE IN THE
FALL 1988 WAS USED AS
CONTROL--Number is altitude
of waler level, in feet above
sea level

WELL FOR WHICH HISTORIC (1944-87)
WATER-LEVEL MEASUREMENT WAS
USED AS SUPPLEMENTAL
CONTROL—Number shown as less
than (<) indicates altitude of
water level is below bottom of
well

WELL REFERRED TO IN THE TEXT
POINT WHERE 20-FOOT INTERVAL

CONTOUR ON 7 1/2-M1NUTE
TOPOGRAPHIC QUADRANGLE:
CROSSES PERENNIAL STREAM

90-15*
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Major field work for this soil survey was done in the period 1961-65. Soil names and descrip-
tions were approved in 1?G6. Unless otherwise indicated, statements in this publication refer
to conditions in the county in 1966. This survey ^vas made by the Soil Conservation Service
in cooperation with the Tennessee Agricultural Experiment Station. The contribution by
the Soil Conservation Service is part of the technical assistance furnished to the Shelby
County Soil Conservation District.

Either enlarged or reduced copies of the soil map in this publication can be made by
commercial photographers, or they can be purchased, on individual order, from the
Cartographic Division, Soil Conservation Service, United States Department of Agriculture,
Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY contains infor-
mation that can be applied in manag-

ing farms and woodlands; in selecting
sites for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for agriculture, industry,
and recreation.

Locating Soils

All the soils of Shelby County are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to cor-
respond with a number shown on the
Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room; otherwise, it is outside the area and
a pointer shows where the symbol belongs.

Finding and Using Information

The "Guide to Mapping Units" can be
used to find information. This guide lists
all the soils in the county in alphabetic
order by map symbol and shows the page
where each soil is described. It also lists
the capability classification of each soil.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the test. Translucent mate-

rial can be used as an overlay over the soil
map and colored to show soils that have
the same limitation or suitability. For
example, soils that have a slight limita-
tion for a given use can be colored green,
those with a moderate limitation can be
colored yellow, and those with a severe
limitation can be colored red.

Farmers and those who work with farm-
ers can learn about use and management
of the soils from the soil descriptions and
from the section "Estimated Yields."

Foresters and others can refer to the soil
descriptions for information about use of
the soils as woodland.

Biologists and others interested in wild-
life can refer to the soil descriptions for
information about use of the soils as wild-
life habitat.

Engineers and builders can find useful
information in the section "Engineering
Uses of the Soils."

Planners and developers will be espe-
cially interested in the section "Nonfarm
Uses of the Soils."

Scientists and otliers can read about how
the soils formed and how they are classi-
fied in the section "Formation and Classifi-
cation of the Soils."

Students, teachers, and other users will
find information about the soils and their
management in various parts of the sur-
vey, depending on their particular interest,

Newcomers in Shelby County will be
especially interested in the section "Gen-
eral Soil Map," where broad patterns of
soils are described. They may also be in-
terested in the section "General Nature of
the County."

U.S. «0*E1NHEKT P R I N T I N G oFUtE ; 1 9 ;0

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402





full description of a mapping unit, read both the description of the marring unit and that cf the
soil series to which the mapping unit belongs. The capability units are not disousced separately. ?cr
discussion of the suitability cf a given soil for crops and pasture, for woodland, fcr wildlife, and for
lawn rraoses and shrubs, see the discussion of the mappir.g unit. Other information is given in tatles a
follows:

Adler £ ilt loam-
Bonn silt loa™-----
Ecwdre silty clay--
"alloway silt loarr.-
Collins silt loar.--
Comr.erce silt. loam-
Convent silt loam—
Crevasse fine sand-
Crevasse silt loam-
Falaya silt loar.---
Filled land, silty-

':ilt loa.r, 2 tc
2 to 5
5 to 8
5 to 8 percent slopes, severely eroded-
8 tc 12 percent slopes-----------------

Grenada silt learn, 8 to 12 percent slopes.
C^^nfda o OTit' ''ex ^ to 12 ^err'gnt s IOT es $
Graded land, silty materials--------------------------------
3"allied land, siIty-----------------------------------------
Henry silt 1oar.---------------------------------------------
Iberia silt learn--------------------------------- — ---------
Levees and Borrow pits--------------------------------------
Loring silt IOS..T., 2 to 5 percent slores---------------------

loam, 2 to 5 percent slopes, eroded;----- - - - - - - - -
to 8 percent slopes, eroded-------------
to 12 percent slopes--------------------

Loring silt loam, 3 to 12 percent slopes, eroded------------
Lcrir_g silt loan:. 5 to 12 percent slopes, severely eroded---
Memphis silt loam, 2 to 5 percent slopes--------------------
Memphis silt loan:, 2 to 5 percent slopes, eroded------------
Mempnis silt loam, 5 to 3 percent slopes, eroded------------
Memphis silt loam, 8 to 12 percent slopes, eroded-----------
Memphis silt loam, 5 to 12 percent slopes, severely eroded--
Memphis silt loam, 12 to 20 percent slopes- ——------------
Memphis silt loam, 12 to 30 percent slores, severely eroded-
Memphis silt loam, 30 to 65 percent slores ——- —— - —— - —— —
Sobinsonviiis fine sandy loam———— —— -- —— —— —— - —— —— —
RoblnsonviHe silt loam- ———— —— —— —— ———— —— —— —— ———
Sharkey clay-.______

Tunica silty =iay.
silt loam-

.S. GOVERNMENT PRINTING OFFICE: 1989 0 242-995



1C SOIL SURVEY

acid to neutral in reaction. It is flooded every few years.
Only a small acreage lias been cleared. Most of the

cleared area is idle or in bermudagrass pasture. Drought-
iness limits the choice of crops to small grain, pasture,
and other crops that prow in winter and spring, when
moisture is most plentiful .

About three-fourths of the acreage is woodland. The
trees are mainly cottonwood, black willow, and hack-
berry. In places the stand is thin, although the site is
moderately good for cottonwood and black willow. Be-
cause of droughtiness, the loss of a fourth to a half of
the seedlings in both planted and natural stands is to be
expected.

The droughty nature of this soil l imits the choice of
plants that can bo grown to provide food for wildlife.
Plants that grow in winter and spring when available
moisture is most plentiful are suitable. Winter small
grains "row well if flooding is not severe. Sunflowers
and sorghum also grow well. (Capability unit IVs-1)

Crevasse silt loam (Cv).—This is an excessively drained
soil that occurs along the Mississippi River, as tracts 10
to SO acres in size. The surface layer is silt loam or loam
G to 10 inches thick. The substratum is almost pure
sand. It extends to a depth of 4 feet or more. The slope
range is 0 to 3 percent. Most areas have an uneven
surface.

Included in mapping were a few areas that have a
slightly finer textured substratum.

Crevasse silt loam has a low available water capacity
and is extremely droughty. It is slightly acid to neutral
in reaction and does not need lime. It is flooded every 5
to 10 years.

This soil is suited to small grain, pasture, and other
crops that grow in winter and spring when moisture is
most plentiful. It is fairly well suited to deep-rooted
crop?, such as alfalfa, but is too droughty for cotton
and soybeans.

Dronghtiness is the main limitation. This limitation
can be partly overcome by selecting plants that grow
when moisture is most plentiful. Flooding is a minor
limitation.

Very little of the acreage is woodland. The site is
moderately good for cottonwood and black willow. Be-
cause of dronghtiness. the loss of about a fourth of the
seedlings in both planted and natural stands is to be
expected.

The droughty nature of this soil limits the choice of
plants that can be grown for wildlife. Plants that have
deep root systems or plants that grow in winter and
spring are best suited. Small grains, sorghum, and sun-
flowers can be grown to provide food for wildlife. (Capa-
bility unit IVs-1)

Falaya Series
This series consists of somewhat poorly drained,

strongly acid, nearly level, silty soils on bottom lands.
Representative profile of Falaya silt loam, 100 feet

north of Raines Road, three-fourths of a mile east of
Outland Road:

Ap—0 to 6 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure; very friable; strongly acid;
clear, smooth boundary.

Cl—6 to IS inches, brown (10YR 5/3) silt loam; common,
medium, light brownish-gray and pale-brown mot-
tles ; structureless; f r i a b l e ; .strongly acid; clear,
smooth boundary.

Clig—18 to 38 inches, light brownish-gray (10YR 0/2) silt
loam; common, medium, pray and brown mott les;
massive; friable; many, small, hard concretions;
strongly acid ; gradual , smooth boundary.

C"Jp— 3S to GO' indies, dark-gray dOYR 4/1) silt loam;
common, medium, l ight brownish-gray, yellowish-
brown, and gray mottles ; massive ; f r i a b l e ; many,
small, brown, hard concretions ; strongly acid.

The color of the surface layer ranges from brown to dark
grayish brown. The C horizon has a high content of .silt.
The content of sand is no more than 15 percent and is com-
monly less than 10 percent.

Falaya silt loam (Fn).—This is a somewhat poorly
drained, very silty, nearly level soil on first bottom?. ]t
occurs throughout the county, except on the Mississippi
River bottoms. The surface layer is brown, friable silt
loam about 6 inches thick. The underlying material is
friable silt loam that contains brown and gray mottles.
It extends to a depth of several feet.

Included in mapping were some areas, in the vicinity
of Woodstock and Mill inir ton, that are underlain with
very dark gray to black silt loam or silty clay loam at a
depth of IS to 30 inches. Also included were small sandy
spots in the eastern part of the county.

In winter and early in spring, the wafe r table is o f t en
within a foot of the surface. In summer and fall it is
several feet below the surface. Floods cover most areas
during winter and spring, but the floodwater seldom
stands more than a few hours.

This soil is easy to work after it dries out in spring.
The lowest areas, however, are wet fairly late in spring
(fig. 7). The available water capacity is high. The reac-
tion is medium acid or strongly acid, and the content of
phosphorus and potassium is moderately high. Crops
respond to lime and fertilizer.

If adequately limed and fertilized and otherwise well
managed, this soil is well suited to nearly all the com-
monly grown crops. Small grains can. be grown if sur-
face drainage is good and if flooding is not, severe.
Because of wetness, stands of alfalfa are not long lived.
Tall fescue, annual lespedeza. and bermudagrass are suit-
able pasture plants. The surface is too wet and too soft
for grazing during much of winter and early in spring.
Nearly all of the acreage is used to grow cotton, corn,
soybeans (fig. 8), pasture plants, and truck crops. Plow-
ing under crop residue helps to maintain the organic-
matter content.

Excess water is the main limitation. This limitation
can be largely overcome by using a system of drainage
ditches or tile and by selecting plants that tolerate wet-
ness in winter and spring.

Some of the acreage is woodland. The site is excellent
for bottom-land oaks, sweetgnm, cottonwood, and other
bottom-land hardwoods. Plant competition is severe.
Weeding is needed in existing stands to promote repro-
duction of desirable species and to eliminate cull trees.
Weeding is needed in planted stands to insure survival of
seedlings.

This soil is well suited to many summer annuals that
furnish food and cover for bobwhite quail, doves, and
rabbits. AVast.es left when corn and soybeans are
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vested furnish a considerable amount of food for game.
The seeds of weeds, annual lespedeza, and native plants
that grow along field borders and ditches provide addi-
tional food. Scattered areas of trees and bushes along
ditchbanks and field borders provide some cover. Low
areas that are 3 acres or more in size can be developed as
feeding places for waterfowl by establishing food-pro-
ducing plants and then flooding. The water must be
removed in spring so the crops can be planted in sum-
mer. (Capability unit IIw-1)

Filled land, silty (Fs).—This land type consists of soil
material that has been moved for the purpose of level-
ing and building up sites for industrial, commercial, or
residential development. The areas are 5 to 40 acres in
size. Most are near or on the outer edges of Memphis.
Included in mapping were some gravel pits that have
been filled in and are suitable for farming.

A few areas have been filled with trash, tree trunks and
roots, overlapping slabs of concrete, and other types of
f i l l ing material that could cause settling of buildings
and could also cause difficulty in sinking pilings. Areas
that are adjacent to Graded land, silty materials, gener-
a l ly consist of clean, silty fill.

If a good seedbed is prepared and if enough fertilizer
water are used, this land type is well suited to lawn

grasses and ornamental plants. Some areas are suitable
tor development as recreational sites, such as tennis
courts, golf courses, and parks. (Xot in a capability unit)

Filled land, sandy [Fy].—This land type consists of sand
that was dredged from the Mississippi JRiver. Most areas
were made for industrial sites. The largest single tract
is the industrial site on Presidents Island, which has
been built up to an elevation of 10 feet above the highest
locally recorded flood.

This land type is low in natural fcrtiHty. The avail-
able water capacity is very low. Frequent applications
of fertilizer and water are needed to establish and main-
tain lawns and shrubbery around buildings. (Not in a
capability unit)

Grenada Series
This series consists of moderately well drained, silty

soils that have a fragipan. These soils formed in loess
more than 4 feet thick. The slope range is 0 to 12
percent.

Representative profile of Grenada silt loam. 2 to 5 per-
cent slopes, eroded, 200 yards west of Bobo Road and
400 yards south of Smith Koad:

Ap—0 to 6 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure; very friable; strong-ly acid;
abrupt, smooth boundary.

B21—6 to 13 inches, yellowish-brown (10TR 5/4) silt loam;
weak, medium, subangular bloeky structure; fri-
able; strongly acid; clear, smooth boundary.

B22—13 to 22 inches, yellowish-brown (10YR 5/4) silt loam;
few, medium, pale-brown arid brown mottles; weak,
medium, subangulnr bloeky structure; friable; few,
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29 Physical Properties and Principles / CA. 2

Tabfe 2.2 Range of Values of Hydrau/ic Conductivity
and Permeability
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Table 2.3 Conversion Factors for Permeability
and Hydraulic Conductivity Units

Permeability, A*

cm2

ft'

darcy
m/s
ft/s
gal/day/ft 2

cm2

1
9.29 x 102
9.87 x 10-?
1.02 x 10-3
3.11 x IO-*
5.42 x lO-'o

ft*

1.08 x 10-3
1

1.06 X lO-n
l . lOx 10-*
3.35 x 10-'
5.83 x 10-13

darcy

1.01 x 10'
9.42 X IQio

1
1.04 X 10'
3.15 X 10+
5.49 x 10~=

Hydraulic conductivity, K

m/s

9.80X JO2

9.11 x 10J

9.66 x 10-j

1
3.05 x JO" 1

4.72 x 10-'

ft/s

3.22 x 103
2.99 x 10s

3.17 x 10-3
3.28
1

1.74 x IO-«

gal/day/ft*

1.85 x 10'
1. 71 x I0 'z
1.82 X IQi
2.12 X 10«
5.74 x 103

1

'To obtain k in fti, multiply k in cm' by 1.08 x
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MEMPHIS LIGHT, GAS AND WATER DIVISION j H p.r.(A'! C. j.{[

November 20, 1990 ? l;^ ,. ,

Oik
TV

Mr. Robert Morris
Environmental Engineer
United States
Environmental Protection Agency
Region IV
345 Courtland Street N.E.
Atlanta, Georgia 30365

Dear Mr. Morris:

The answers to the questions asked in your letter dated
November 15, 1990 to Fred Von Hofe are as follows:

Answer ftl

There are 206,652 active connections served by Memphis Light, Gas
and Water (see attachment),

Answer ft2

The water from all eight pumping stations is never at one time
blended together. However, at the boundaries of service areas of
individual pumping stations, the water could potentially blend;
for instance, water from Davis and Alien could blend. Also, the
boundaries of service areas of individual pumping stations may
shift slightly depending on the system demand. See attached map
of distribution system.

Answer $3

Private wells in the Memphis City limit would be regulated by the
Memphis and Shelby County Health Department. I would suggest you
contact Mr. Barry Moore, Technical Specialist, Memphis and Shelby
County Health Department, 814 Jefferson, Memphis, Tennessee
38105, telephone number (901) 576-7741.

tffierc?j fctrrtkrtan Ceata-



Answer 84

The City of Memphis includes Whitehaven, the Memphis Airport, and
Parkway Village. Memphis Light, Gas and Water serves Memphis and
all of Shelby County "except the municipalities outside the city.

Answer ft5

Memphis Light, Gas and Water sells water to Bartlett, Germantown,
and Lakeland within the county.

Answer #6

(a) Memphis Light, Gas and Water provides water to Memphis Park
Commission for golf course irrigation.

(b) Memphis Light, Gas and Water bottles Memphis water for
commercial sale. There are a number of food processing
plants in the Memphis area; a few examples would be
Smuckers, Ralston Purina, Kelloggs, Cargill, ADM and more.

If we can be of further assistance in your evaluation, please
contact me at (901) 320-3901.

Sincerely,

Tames Webb
'Manager
Water Laboratory

mb

Attachments

cc: Fred Von Hofe
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MEMPHIS LIGHT, GAS AND WATER DIVIS
November 5, 1990

l/p̂ -̂Ŝ S

Mr. Charlie Stevens
EPA Region IV
345 Courtland Street N.E.
Atlanta, Georgia 30365

Dear Mr. Stevens:

Jordan English of Tennessee Division of Superfund located in
Jackson, Tennessee asked MLGWs Mr. Billy Grimm to send you a
copy of "MLGW Water Production 1990." Please find enclosed the
requested document.

If I can be of further assistance, please contact me at
(901)528-4197,

Sincerely,

Fred Von Hofe
Water Research Engineer

mb

Enclosure

cc: Billy Grimm
R. McDonald
T. Whitlow





SHEAHAN PUMPING STATION
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WATER SYSTEM INTERCONNECTION VALVES BETWEEN MLGW AND OTHER SYSTEMS
GENERAL LOCATION .

ARLINGTON WATER SYSTEM

1. OLD AIR LINE ROAD & 1-40

VALVE
NO

301

BARTLETT WATER SYSTEM
•

1. CHARLES BRYAN RD. (METER BYPASS)
2. BRUNSWICK & MEMPHIS-ARLINGTON
3. HWY. 64 WEST OF BRUNSWICK ROAD
4. COUNTRYHILL RD. & MEMPHIS-ARLINGTON RD,

7
2
1
9

39
237
97
149

6
8
8
8

COLLIERVILLE WATER SYSTEM

1. ^AILEY STATION RD. & HWY. 72
._2. HOUSTON LEVEE RD. & HWY 72
3. HOUSTON LEVEE RD, & FRANK RD.

2
1
1

1527
1527
1391

GERMANTOWN WATER SYSTEM

1. POPLAR AVE. & KIRBY RD.- (METER BYPASS)
2. FORREST HILL-IRENE RD. SOUTH OF POPLAR PIKE
3. HOUSTON LEVEE RD. & DOGWOOD '
4. TAMERLANE LN. LAST OF RIVERDALE ROAD
5. WOFFINGTON LN. NORTH OF CRESTRIDGE RD.

NOT
NUMBERED

1
1

25
51

1265
1455
1269
1447
1447

MILLINGTON WATER SYSTEM

1. CUBA MILLINGTON RD. EAST OF QUITO RD.
2. WILKINSVILLE RD. & WEST UNION RD,

1
6

511
537

Page 13



notmis LIGHT. GRS RNO URTER DIVISION - PRODUCTION UELLS IN SERVICE

McCORO LICHTERMRN MORION LNG

*.LORY

1 Cti tj
28
3R
4B
78
9B

I OB
11B
12C
13B
MB
15B
168
I7fl
19B
2OC
21B
238
24 B
34n
3SR
37n
39
4O
46

brttlimn

52fl
&4B
56B
57C
b8B
61 B
6dfl
TOR
7Ifl
7?fl
7-lfl
76fl
78R
"TClO«jn
eoa
87fl
91
93
S5
%
97
se
99

23 HILLS

101
102
103B
10&R
107
108
1O9
110ft
111R
112
113
1M
115
117
118
122
123
124
12Sfl
126
127
128
13Q
13641

' 137
139

201
202
203fl
204
205
206
207
208
209
210
215
217
218
219
220
221
222
232
233
235
251
252
255
269

24 UELLS

301
303
304
305
306
307
308
310
311
312
316
317
318
319
320
321
322
323
324
325
328

' 330
332

23 HELLS

*
4O1
4O3
404

- 414
415
416
417
418
419
420
421
422
424
425

14 WELLS

*

601 .
602
603
613
616
617
619
620
621
632

IU UELLS

702
706

•710
722
723
724
725
751
755
761

10 WELLS

521
522

2 UtLLS

PHI MEP

506
507
500
50**

4 UKLL.S

25 WELLS 26 WELLS

TOTAL PRODUCTION IICLLS IN SERVICE U-l
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HIGH/LOW PRESSURE SYSTEMS
(CLOSED VALVES)

1. RAL.KILL 9 FORTNER
2. BENJESTOWN % PUMP STATION
3. PLEASANT RIDGE @ PLEASANT RIDGE TO (N)
4. FAWN LAKE 9 SHADY DELL COVE
5. WALSH 6 LOCKE CUBA
6. ARMOUR @ MILL.ARL.
7. GERMANTOWN 8 CHIMNEY ROCK
8. MACON 6 WHITTEN
9. MACON @ WHITTEN
10. PATMORE
11. PATMORE 9 MULLINS STA.
12* PATMORE @ MULLINS STA.
11. MACON 9 ROCKY POINT
14. SANGA 9 THOR
15. ROCKY POINT @ SANGA
16. OVERTON PARK 9 REMILWORTH
17. RIVER EDGE 9 OAK KNOLL
18. FLORIDA 9 McLEMORE
19. JACK CARLEY @ CHANNEL
20. MEMPHIS AERO CO.
21. PLAYERS CLUB PARKWAY 9 WINCHESTER
22. HIGHWAY 72 9 BAILEY STA.
23. BOBO 9 WINCHESTER
24. SHEL3Y DRIVE
25. 4800 SOUTH RIDGE/PARKING LOT
26. MALLARD RIDGE 9 SHELBY DRIVE
27. CRUMPLER 9 S11ELBY
28. SHELBY DRIVE 9 GLENEAGLE
29. SHELBY DRIVE
30. MALLARD NEST 9 SHELBY
31. SHELBY 9 ROSS
32. BENOIT ft SHELBY
33. SHELBY 9 RICHMOND HILLS
34. MALONE 9 HOLMES
35. HOLMES 9 HIGHWAY 78 (NORMALLY CLOSED)
36. N. PARKWAY 8 DECATUR
37. HORIZON 9 GERMANTOWN PARKWAY
38. GERMANTOWN PARKWAY
39. GERMANTOWN PARKWAY -

VALVE
NO.
130

3
3
5
8
4

76
15
16
47
48
49
6
14
8
11
6

162
17
21
12
3
4
14
118
95
3

112
137
2
34
47
41
3
13
2
19
103
110

PAGE
_NO^
187
349
371
381
449
483
687
801
801
865
865
865
873
873
873
923

1121
1139
1209
1491
1521
1527
1597
1709
1717
1717
1717
1717
1717
1721
1721
1721
1723
1833
1835
1903 .

47
687
687

VALV
SIZ.
10"
12"
6"
8"
8"
6"

10"
6"
6"
8"
6"
6"
6"
6"
12n
6'1
8"
6"

12"
10"
12"
12"
12"
6"
8"
8"
2"
2"
12"
8'

12"
8'
12
6
12
36
12
16
16



MENmiS LIGHT. GflS ftNO UATER DIVISION - PRODUCTION WELLS IN SERVICE

HcCORD LICHTERMRN DflVlS NORTON
^UKY

18
28
3fl
48
78
98

10B
118
12C
138
148
158
168
1 7Q1 /n
198
2OC
218
238
248
340
3SR
37n
39
40
46

;XK;II HWI

52ft
548
558
57C
588
618
63ft
TOft
71ft
TOftr«:rl

7-lft
76ft
78ft
*7QOryn
eofl
87ft
91
93
9S
96
97
98
99

23 HELLS

101
102
103fl
106R
107
1O8
1O9
lion
nifi
112

. 113
114
115
117
118
122
123
124
125fl
126
127
128
13O
136ft

* 137
i onI JO

201
202
203fl
2O4
205
206
2O7
2O8
209
210
215
217
218
219
220
221
222
232
233
235
251
252
255
269

24 HELLS

301
303
304
305
306
307
308
310
311
312
316
317
316
319
320
321
322
323
324
325
328

* 330
332

23 WELLS

*
401
403
404
414
415
416
417
418
419
420
421
422
424
425

14 WELLS

601 .
602
603
613
616
617
619
620
621
632

10 WELLS

702
706

'710
722
723
724
725
751
755
761

10 WELLS

LNG

521
522

2 WtLLS

PlU.MEJ?

50S
507
500

4 WKU.S

25 WELLS
WELLS

TOTfU. PRODUCTION WELLS IN SERVICE H-l



nLLEN

101
102
103A
1068
107
108
109
uon
1100
11 in
112
113
114
115
117
118
122
123
124
125R
126
127
128
13O
136R
137
138

SH;J- U,6
siuj-uio
«44:J- 102
SH:J-UI3
SIUJ-104

MI:J- 107
SM:.l 100
SH:J--UN
SH;J-UO
SH:J- Hi?
SH:J 113
SH:> US
SM:J-116
SH:J- 117

SH:J-U!.?
SH:.I-Ui/
SH:J-lH4
SM:J-l i.'

wti i/i ;*

685 DISON
781 PERSON
1609 MHRJORIE
1753 MnRJORIE
1809 MnRJORIE
1853 MrtPJORIE
1007 ttLlCE
1091 HLICE
1091 RLICE
2027 HURNflNOO
2109 MERNnNOO
1074 MttLLORY
1190 MttLLORY
1301 M8LLORY
1192 HHITMORE
1280 HMHMORE
709 DISON
191O TWIPn
601 RLICE
2016 BENTON
210O BENTON
888 MRLLORY
9/6 MRLLORY
1040 fHJTGERS
1O85 RLCY
2412 WNOERBIl
1153 OEMPSTER

292
272
406
295
276
305
284

391
330
505
370
390
371
499
379
397
574
539
397
452
432

iUS
453
376
537

IM'PIH r - f M I I H PUMP

548
378
372
504
381
362
39S

LfWNE
COOK
LRYtiE

LRYHE
Lf\Yt4E
LflYHE

206
259
423
297
229
205
413
305
317
499
431
300
981

U1YNE
LRYNE
CUUK
COOK
LOYNE
LMYNE
LRYNE
LRYNE
COOK
LRYNE
LMYNE
COOK
LRYME

HI) I OP

11)0
100

k l -Q Hl-MU ISTWIY SY III 1DU

100
10U
10). i
mu
i:>U

H)U
ion
10U
ion "
1 00
100
100
100
1SU
11)1.1
10U

LMYNE lun
UOtMHINGTUN liji.i
LRYNE ' 1UO
LHYNE 1UH

1050
1050
1050
1400
1050
1050
1050
1OOO

265
265
2655
250
265
265
265
230

11/04/OM ?.!
4/07/0U i'S
10/28/06 51

3/24/87
3/31/8*,
9/10/8(i
1O/28/HU

31

1400
IDbO
1050
1050
1050
1050
1U50
1050
1050
1050
1400
1050
1050
1050
1 050
1CI50
1050
1050

295
265
265
265
265
265
265
265
265
265
255
265
265
265
26'j
265
26!i
265

5/17/8'J
1O/ 14/00
4/17/Oi>
i 1 /06/UO
10/31/UO
1O/09/00
10/21/UO
9/11/72
4/29/80
9/05/72
1 2/ 1 3/OM
10/17/UO
1O/24/HO
1 1/G5/UG
1O/1//00
lO/27/Ui;.
10/lO/OU
IO/2P/UU

42
/̂

;M»
44
Ul
b<l
bl
b.»
4»)
40
3S
3/
3/
5ii
3/
«v.
4S
S/

i,/ 119.?
•& 1220
'J-? . '1 1SS

•JO 1O57
70 1 161
t,M 1O4CJ
r,«.J 1239

i,l 10G6
/U 1 i 76
>>i> 1211
u7 1.740
h/ 1170
iH>
»;-j 12C9-
,'M 1300

1̂ 2SA J«- «^

ii4 1 104
/H 15 IS
.'U 1319
Hi;, ii:*'
/.( 1417
.'i 11 70
i,l IO55
74 1169
U i *3U".

240
214
220

216
23Q
2̂ 9
214

158
235
23/
2J2
210.

217
228

227
25U
235
228
227
243
242
241
225

UEIMII

t EGCHO

ol

-l./f»Ui of voli Cf t . )
lo top of rtorwi < f t - >

MO TOM
HT-U •
Ml -Mil

.
Mrrt-iH.-f-M.n-r of molot" H

I (ni

t Laf l Lesl . ! ' . !>?
3|>«.-«.- i lr l« ij ie 1»J < «.|i>in, I I./. 1.1 /
U11 e I o wire • -I f i«; i eti«-» (

! • > « • • u i L h vol vu v » i » J - j op*.-i i •'« || nit >
( • • I •! ilijnjttn k *; I M> i> I * I t •

li >• k -> ' I "ci t-,\\ i t i < : I t • -i i



WELL I

52H
54B
550
S7,C
588
61U
63R
70R
7UT
72R
7411
7611

SH:I

eon
87fl
80 <uc)
91
93
95
96
97
90"

SH:>
SH:»
Sll:t

u

-04
-110
-117
-49
-135
-105

-B3
-1)2
-no
-KM
-112
-me
-111

-MO
-118
-119
-lib
-139
-130
-142

RDORESS

404 ZRCH CUPLIN
480 ZRCH CURLIN
540 ZRCH CURL IN
3920 SOUTHERN -
3942 SOUTHERN
525 GOOOLETT
4007 GOODLETT
3806 CENTRRL
3968 CENTRRL
4019 CENTRRL
3575 POPLRR
3678 POPLRR
3824 POPLRR
3074 POPLRR
3842 POPLRR
412 GPRNDVIEW
4077 PRCK
4203 SOUTHERN
4112 RHODES
1042 GETWELL
1116 GETWELL
660 GOOOLETT
896 GETUELI.
715 I.OEB

DEPTH

487
456
7O6
454
483
377
421
532
480

569
377
504
757
495
371

624
796
883
792
574
594
•It**

SCREEN

407
370
545
368
308
317
316
450
414

505
297
424
651
415
311

521
690
777
692
471
490
355

SIIERIIRN

PUMP

LRYNE
GOULDS
LRYNE
LRYNE
WORTHINGTOH
WORTH ING TON
LRYNE
LRYNE
GOULDS
GOULOS
LRYNE
LRYNE
LRYNE
LRYNE
GOULDS
GOULDS

FLOURY
LRYNE
LRYNE
LRYNE
FLOURY
LRYNE
LRYNE

hill OR

7S
U1Q
ISO
100
11)11
75
IDi.i
75
100
100
75
101)
10U
ISO
100
100

15U
1SU
ISO
ISO
ISO
100
ISii

KT-Q RT-HD TE'JIURY SV I-FF 0

100 220
1050 265
1400 ?65
lObO 265
1000 250
10OO 250

1UOO
IOSO
IOSO
10OO
1200
IOSO
1400
IOSO
1050

1400
1400
1400
1400
1400
1400
1400

225
265
265
22S
200
265
265
26S
265

295
265
265
265
295
295
295

5/05/81
4/22/01
5/11/81
4/09/81
3/26/81
3/2S/81
11/2O/U3
3/23/01
4/20/81
4/04/81
5/06/81
5/11/01
5/13/81
5/07/01
5/1U/81
5/14/01

4/04/81
3/31/81
4/01/81
5/11/OM
9/12/8U
O/29/OU

11

Jitf
36
A?.
4-.J
2S

11
41
60
2U
6 )
46

10
2.?

SH.
?n
71
6^
45
71

63 1126
S?
Sb
64

74

TOH

161
2S7
194
203
10.4

12*? 7

S/ 8/5
60 11/6
7/ 1248

72 .1281
68 1156

1573
1450
1313
1374
1508
880

1 6O4

2)6
200
1*35
2;?u
180
107

217
20 1
2/0
271
239
238
2b3

I8Trt HtLl.S J'

I EGI.NO

DEPTH - Tot<il .l^>Lh of well ( f t . >
SCIIFIiH - Do-plh fro hop of screen (Ft . )
PUMP - Maktf .^1 [jiMip
MO TOM - \ ior ^«*p* n-K-r of mot 01
R T -,Q - F 1 o» J l: 01' r a I: cci h«-fi< I < cjpm)
R1-HD - PjjL^.I IUNI^I (I'D

1SU.HW - Last. tes>L .
Specific yiehl

uirt* -:
va 1 v»?

TF
I.I

- Hire to
F 1 ow u i

icjpiti/l1 1/cltO
rF !•: i em.uj
i-t 1 1 !• - O| >*:-n (.

IUI1 - Total dynamic I.-.,. I ( l i >
ic Under Coiisl i »!•:! irin



REFERENCE 19
Table 6. Household, Family, and Group Quarters Characteristics: 1990

Slate
County
Place and [In Selected
Slates] County
Subdivision

TlM$t«l« .......................

COUNTY

tycurt County
f-ryt^f C-TU'r'Y

Cam* Couniy .......... _ — ........
Cdflw Couwv

CM** County

Off COUP!), .. ________ ...... „......_

C*«**l County ___ ................

Cwtteon Cou*y ............ __ .....
D»c«ur Cour*y ............ ___ .. ...
[fcKabCouniy.... .................
hdim) ravrfy
DwCoutfy

FrartJn County .......................
Gfitrm Crwify
GtaCognry _ . __ ..................

KvAl County
KfvUv County
Hiywood County

H«n<y County ........ ___ .. —— __ ...

HWJMOI County _ _. .. __ —— -.„..
Itunijhdyi Couf*y

JonWion County

Ufc» Coirvy
liwfrrtbCVHrty ........... ......

Lvn County
Uieota County .. _________ ......
LoudwtCoirty . — . ____ — . ......
UcUra County ___ ..................
UcWwyCounly _ ....................
Mwv Cfnfff
Uadton County ___ ___ . ——— ___
Ulrica County
lUnlUl. Cttrty .. __ . _ .. —— .. ....
*'•••" r/Mirtf
UMpCouMy „.. _ .............. _
llomca CooMf

Uonn County
fcfcxcai COM*
Cbion County

PwryCogW|r ...., __ __ . ....... ..
totMCaiq . ... ..................
Pok County.. _____ ...............

ntMCMHjr ,-..... ______ ,-, .......
tew County ....... __ .._,-. _ __
Robvtaoft Counly ....................
JUMrionJ Couniy ......_...„. _ .....

£•**<** Cwrty ........ .............
SffteCouMjr _ — ...... _ ..... „
ShtfcfCoirty ........ ....... — ... _
fcnrt Counly ....... ———————— _ ....
S*4ri CCMBly ———— .... ———————— ... ....
SuOrvi County . .
Hair* Cwrty ......... ... . .
TfM Cow*y j j... j
TKud* Cowy .._-..-... — , — __
Unfctf County
IMtonCmtf ........ —— .... — ....
VM Bum County ._ —— ...........
W*rwCouM» ______ . _ . _ ......
W**vc"CoM«y ....................
mqmCaMf .... .....____......,_
WUOw Cog*, . __ ................
WihGotMy .. ___ .....„.„...,..
W>wwMC«Mjr ... _ ...............
*t*e» CM* „„„„............„..

f^-sofit h W hou»-
Souwtok* hatt

< 741 OM | 153 72)

17 KS 27 364
» OJT M 600
14 255 S 7&4
1 606 3 261

44 463 M 624
72 043 27 604
34 T»3 13 ISO
10 356 3 980
26 660 10 727
SO 225 3D 119
26 640 9 SIS
11 791 4 556
25 533 9 829

7 158 2 855
28 840 11 161
30 4S5 15 500
13 103 5 183
34 207 13 <3

449 609 207 5 M
tt 130 4 216
14 237 5 696
34 532 13 019
34 343 13 617
25 110 t 453
14 550 5 511
33 429 12 660
45 568 10 361
25 334 9 432
1$ 912 6 3W
54 17S 21 482
13 157 4 7M
« 750 19 429

Z79 044 111 7»
B 571 2 484

22 589 1 276
22 ISO A 726
44 232 17 167
19 240 7 014
21 630 a 5Z7
27 454 11 362
1! 715 5 976
(4*2 2 643

IS «? ( 063
0 17« 3 642

31 41S 12 329
13 600 $406

323 400 133 MO
« 057 2 414

22 594 6 423
34 092 13 334
» OC« 3 533

27 910 10 661
X 926 12 155
41 710 16 351
22 180 1 134
15 817 6 ISO
75 515 29 600
24 645 9 215
21 246 1 268
54 073 20 606

7 921 2 906
29 040 11 363
03 514 34 345

4 714 1 734
M Oil S 6*1
31 300 t2 412
17 435 6 734
(460 2 112
4 404 t 7H

U 534 J 062
46 410 10 753
23 631 9 US
46 747 14 453
41 045 14 401

113 372 42 Ml
11 lift (534
B 771 3 207

50 304 I ft 520
ten on 303 571

13 OM 5 U*
9 299 1 174

141 440 96 73
102 065 36 150
37 301 13 033

S 795 8 2*1
H 311 6 621
U S73 4 932
4 141 t 790

32 587 12 661
r BQ1 U 423
13 709 S 174
29 5M It 902
19 NO 7 722
40304 27 921
C 110 24 070

Fifffy Scuwtokfc / HoJinily hojsatate f Peoonspci-

Fww
nous*.

Uirreb. hottw. no
ccupJ* hu»and

Total 'anty proMni

1 344 019 1 QSff 561 212 *»

1? 4M 16 161 2 951
1 7W 7 087 1 2K
4 333 3 732 465
2 S22 2 104 300

25 3*4 21 284 3 237
21 157 17 518 2 M1
10 156 a 036 t 702
3 03! 2 574 351
6 013 6 612 1 092

14 979 12 283 2 11*
7 7*8 6 879 776
3 505 2 933 44*
7 579 6 2fi6 1 007
2 144 1 744 301
1 483 6 551 1 SCO

11 727 9 693 I 556
3 6» 3 Uf 567

10 451 8 842 1 265
131 365 95 592 » 555

3 1« 2 603 38!
4 316 1 574 584

1C OM B 168 1 SlO
9 923 7 869 1 6*3
6 717 5 038 1 334
4 251 3 415 665
9 683 1 412 1 135

13 472 10 706 2 248
7 454 « 038 t 116
5 076 4 281 591

16 280 13 290 2 295
3 743 3 044 $34

14 795 M N5 2 314
7B 964 60 790 15 042

1 92< 1 505 321
6 100 4 534 1 356
B 633 5 «0 482

13 223 11 100 1 K4
S 150 3 566 1 320
t 466 5 363 820
1 216 6 743 1 126
4 806 3 863 526
2 038 1 70S 261
4 SU 3 644 56T
2 762 2 303 1»
9 510 8 018 1 144
4 081 J 260 5«

90 561 71 679 15 471
1 73S 1 326 323
6 351 4 44« 1 259

10 265 8 665 1 291
? 506 2 179 328
1 230 6 112 1 097
0 289 7 687 1 301

12 4H 10 Z75 1 7S1
6 671 5 SC 424
4 711 4 027 522

21 301 15 950 4 504
7 171 5 438 1 032
(120 4 950 661

15 552 12 260 2 622
2 333 1 954 261
B 711 7 231 1 163

26 014 22 264 3 712
1 301 1 222 112
4 621 3 745 640
0 219 7 624 1 279
I 2M 4 404 645
1 005 1 650 166
1 330 1 105 160
4 010 3 373 455

13 004 11 S74 013
( 985 5 606 064

13 067 H 112 B31
11 666 0 003 537
31 225 25 (76 272

S 12B 4 150 765
1 555 2 087 353

tS 001 12 706 1 153
212 071 144 773 56 404

4 tSI J 579 447

2 612 2 452 251
C 5U 35 372 * 632
29 511 24 907 3 545
» 345 | m 1 780
1 715 1 402 241
4 931 4 074 (S3
3 002 3 325 501
1 451 1 199 190
• (01 7 961 1 365

25 371 20 S37 3 791
4 OTfl 3 444 4(2
1 540 7 104 1 076
! OM 4 9fO »5

23064 30251 2 221
19 110 14 710 2 249

Toil

W 70S

7 533
2 5*0
1 451

73a
1 280
« 447
2 902

94S
2 714
S 210
1 767
I 043
2 060

711
2 708
3 773
1 327
2 975

76 135
1 107
1 380
2 920
3 694
1 736
1 253
2 777
4 889
2 378
t 318
5 202
1 041
4 634

32 835
5«0

2 066
2 003
3 W
1 864
2 061
3 146
1 368

644
1 470

WO
2 819
1 325

40 078
643

2 072
3 073

927
2 651
2 «6
3 09J
2 156
1 448
4 308
2 044
2 146
5 0»

663
2 562
7 431

343
1 220
3 193
1 464

»7
454

1 063
5 750
2 200
4 486
2 015

10 «0
1 406

732
4 429

01 4fi5
1 207

164
14 213
7 330
2 6M

546
1 613

040
344

3 000
10 444
1 095
3 403
1 736
4C32
J iXO

Hojs*ftc**f fc*>5 Jot*

Taal

442 121

6 911
2 536
1 349

670
7 400
S 714
2 785

472
2 531
4 779
1 524

063
1 910

649
2 470
3 431
1 257
2 688

62 630
\ 032
1 233
2 M
3 360
1 576
1 165
2 530
4 573
2 218
1 217
4 747

976
4 138

29 02$
532

1 687
1 940
3 &K
1 708
t 922
2 902
1 229

604
1 373

804
2 SJO
1 230

3fi 661
625

1 894
2 484

(59
2 455
2 635
1 600
2 014
1 356
7 307
1 173
1 944
4 554

502
2 385
4 208

327
1 119
2 950
1 361

564
430
900

4 757
2 022
4 126
2 623
1 545
1 311

(M
3 154

77 900
1 127

TM
13 041
4 3*4
2 410

S12
1 565

•41
322

2 434
ft 004
f Oil
2 «24
1 422
4 146
S 010

tfi jun wd &v

T«iJ Fwrak

171 777 143 105

3 117 2 547
1 290 1 017

751 603
320 240

3 267 2 661
2 277 1 826
1 496 1 192

470 375
1 43S 1 148
2 314 1 830

587 436
514 422
935 772
318 214

1 138 682
1 568 1 264

766 623
1 200 1 026

IB 2M 14 960
607 «1
»32 563

1 285 1 007
1 773 1 435

765 SM
585 439

t 312 t 061
2 560 2 114
1 1« 891

500 450
2 120 1 687

522 412
1 629 1 313

11 581 « 468
a; 212
068 751
978 764

1 671 1 334
905 703
975 765

1 618 1 282
619 SOS
335 244
US 514
475 3S8

1 192 940
614 464

12 962 10 642
343 262

1 OSS 842
1 506 1 317

4S1 353
1 378 1 000
1 237 1 005
1 75S 1 425
1 073 86J

707 577
3 206 2 554

963 7(1
989 779

2 052 1 680
255 194

1 167 917
2 071 1 63

160 134
558 432

1 5M 1 200
745 «1
300 232
239 1(4
519 411

1 945 1 103
964 779

1 070 t 592
1 283 990
2 (71 2 136

W4 553
322 252

1 561 1 Z39
25 343 20 245

643 112
444 344

S 474 4 (69
2 170 2 003
1 194 tM

265 207
•64 703
365 300
140 105

1 404 1 152
3 (32 I W

551 444
1 475 1 203

Hi 725
1 M 1 H7

HouMhoU Furtfy

2J4 3.05

2.«7 2.96
2.H 3.01
2.46 2.90
2.64 3.06
151 2.94
2.61 3.02
2.65 3.07
2,60 303
2.50 2.05
2.49 2-04
2.82 3.15
239 3.01
2.6S 3.05
2.51 2.93
2.58 3.00
2-57 Wl
2.53 3X0
2.55 2.92
ZJ6 2J7
2.45 2.91
2.50 2-B3
2,65 3.06
152 351
Z97 3.40
2.64 3.07
2.64 3.04
2.48 2.96
256 3.02
2.64 3.02
2.S2 2.94
2.75 3.18
2J« 2.J7
2.SO 302
2.65 307
2.73 322
2.56 3.00
2.SA 2-W
2.74 3.29
2.54 2.97
2.42 2JO
2.63 3.04
2.55 2.06
2.5« 301
2.52 2.04
2.55 2.04
2.52 2.96
2.42 2.07
2.50 3.00
2.68 X1S
2-62 306
2-5B 3.06
157 301
2-54 2-96
2-55 2.M
2.51 2.9S
2.57 300
2.55 3.06
247 304
2,57 3.04
2-62 307
2-64 3.03
163 3.06
2.72 300
2.72 111
2.74 3,13
2.53 300
2.58 2JO
2.57 3.02
252 198
166 3.0*
145 193
157 SCO
153 2-06
177 3.14
2J9 3.14
2.7B 121
2.67 3J»
2-54 U6
165 32
U1 103
153 LB3
2-40 IS)
2.77 1W
2J0 127
2.54 U1
146 191
17) IK)
160 3-0!
157 101
145 19$
1(5 303
147 1M
157 Ltt
2JI 120

PW»TU it group quaflifj

Oihwp*-
\nut\f- ton is

ibtulud grac
TouJ pencil* quanta

120 129 U 3W B3 744

655 57* 7T
38X3 J*3 37
269 22* 41

1 061 1 Oil to
1 506 1 044 4£2
1 669 539 1 IX

296 285 H
111 111
654 3M 2M

1 2flO 749 531
300 1» 120

1 028 187 641
604 210 3C4

40 71 1
301 270 31
484 452 32
275 275
529 529

21 005 10 317 10 771
142 142
123 106 17
529 360 140
51 1 47< 37
448 436 13
110 110

1 296 314 052
747 644 «33
405 205 200
163 146 37

1 678 727 95!
205 103 12
730 525 205

6 402 3 622 2 |7C
168 168
788 770 14
283 263 20
J30 2M 34
197 $9 131
214 212 2
432 368 44

1 039 1 030
176 163 U
244 110 134
121 118 2

1 601 445 1 15*
157 145 12

12 340 3 284 0 061
1 072 1 051 21

803 *M t
an 3oz t
149 136 13
247 239 4
329 329
(7) 44« 227
242 242
•6 56 33

2 467 841 1 62*
215 205 10
291 229 42
730 (88 SI
M2 112
601 31? 284

6 082 472 ( 510
7 7

1 200 1 200
314 204 20
201 192 1
152 152

54 4ft 1
K» 105

J 954 534 2 420
706 410 291
440 434 44
44ft 449

5 104 1 455 3 743
KB 1(9
H IS -

049 582 (7
23 245 12 110 11 065

145 134 11
104 06 40

2 147 1 Ml TM
1 211 (37 570

2*7 2*7
125 WO 25
231 220 11
121 90 31

S S
»S 301 14

4 424 t 017 2 407
226 204 22

2 403 479 1 824
210 IOS 11
713 « 14

SUMMARY POPULATION AND HOUSING CHARACTERISTICS TENNESSEE 63
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B&V WASTE SCIENCE AND TECHNOLOGY CORP.
REFERENCE 20

TELEPHONE MEMORANDUM

EPA BVWST Project 52009.012
BVWST File

Shelby County Private Wells October 21, 1991
10:40 a.m.

To: Barry Moore
Company: Shelby County Health Dept.
Phone No.: (901) 576-7741 ,

Recorded by: Jancie Hatcher _X^ ' /

He told me that there are probably private wells in the area, but
specific locations can't be pinpointed except with a house-to-house
survey. The entire area is served by a municipal water system, so
everyone has the potential for hook-ups to municipal water.



REFERENCE 21
DEPARTMENT OF THE ARMY

MEMPHIS DISTRICT. CORPS OF ENGINEERS

B-202 CLIFFORD DAVIS FEDERAL BUILDING
167 N. MID-AMERICA MALL

MEMPHIS. TENNESSEE 38103-1894

April 1, 1992

Engineering Division
Hydraulics and Hydrology Branch

Ms. Laura J. Morrisson, Project Scientist
B & V Waste Science & Technology Corporation
1117 Perimeter Center West, Suite W-212
Atlanta, Georgia 30338

Dear Ms, Morrisson:

Reference is made to your letter dated March 25, 1992, and
follow-up telephone conversation with Ms. Jancie Hatcher on
March 31, 1992, inquiring about water flow information in the
Memphis, Tennessee, area.

Please find enclosed the following discharge data for 1990 at
Corps of Engineers' gaging locations:

a. Mississippi River at Memphis, Tennessee, River Mile 734.4
b. Loosahatchie River at Brunswick, Tennessee, River Mile

25.3
c. Wolf River at Raleigh, Tennessee, River Mile 9.4

Also enclosed are discharge data for USGS gaging locations
from October, 1989, to September, 1990:

a. Nonconnah Creek near Germantown, Tennessee, River Mile
17.3

b. Wolf River at Walnut Grove Road at Memphis, Tennessee,
River Mile 15.4

c. Loosahatchie River near Arlington, Tennessee, River Mile
30.4

If we can be of further assistance, please feel free to
contact us.

Sincerely,

raulics and Hydrology Branch
Enclosures



DAILY STAGES FOR 1990

MISSISSIPPI RIVER AT MEMPHIS, TENN.

LOCATION. LAT. 35-07-23. LONG 90-O4-36.
DOWNSTREAM FROM HARAHAN BRIDGE.

MILE 734 4. APPROXIMATELY EIGHTEEN HVW>f*ED FEET

CACE AUTOMATIC RECORDER ON SOUTHWEST CORNER OF AMERICAN COMMERCIAL LIQUID TERMINAL OIL DOCK AT
427 WEST ILLINOIS AVENUE

GENERAL INFORMATION. DRAINAGE AREA (REVISED!. 928.700 SQUARE MILES BANKFUU. STAGE. 34 FEET LOW
WATER REFERENCE PLANE, MINUS 2.6 FEET OJ CACE THE AVERAGE RELATION BETWEEN BEALE STREET CAGE
AND CAGE NEAR BRIDGE IS A STRAIGHT LINE YIELDING STAGES ON THE BRIDGE CAGE THE SAME AT ZERO
STAGE, AND 1. 6 FEET LOWER AT THE 5O FOOT STAGE.

RECORDS AVAILABLE. STAGE, OCT. 1934 TO SEPT 1951 AND OCT 1952 TO DATE IN REPORTS OF U.S.
GEOLOGICAL SURVEY. DEC- 1734 TO DATE IN REPORTS OF THE NATIONAL WEATHER SERVICE <WEATHER
SERVICE STAGES FROM DEC. 1890 TO AUG. 1932 REFER TO BEALE ST CAGE. AND FROM SEPT 1933 TO DEC.
1934 TO CAGE AT SITE 1, OOO FEET DOWNSTREAM. > SINCE 1950 IN REPORTS OF THE CORPS OF ENGINEERS.
MEASURED DISCHARGE. INTERMITTENTLY FROM 1682 TO 1904, AND 1932 TO DATE DAILY DISCHARGE- JAN
1933 TO DATE. ALSO IN REPORTS OF THE GEOLOGICAL SURVEY

EXTREMES HIGHEST. 48 7 FEET ON FEB. 10, 1937. LOWEST, MINUS 10 70 FEET ON JUL 10 AND 11. 198fi.
MAXIMUM, 2,020,000 CFS WAS MEASURED ON FEB 7, 1937 (STAGE. 48 3) MINIMUM, 78,000 CFS ON AUC
25, 1936 (STAGE. 0.0) .

DAILY EIGHT A M. STAGE IN FEET

DAY JAN FEB MAR APR OUN

CAGE ZERO. 183 91 FEET, N C V D OF 1929

JUL AUC SEP OCT NOV DEC

1 -3 4
2 -29
3 -19
4 07
5 4 4

6 86
7 115
e 14 4
9 15 5

10 16 3

11 166
12 16 5
13 13 7
14 14 6
15 13 2

16 12.2
17 116
16 11 2
19 10 0
20 68

21 7. 9
22 86
23 11. 1
24 13 4
25 152

26 16 3
27 16 9
26 17 3
29 17 7
30 17 6
31 172

16. 5
1? 1
18. 1
19. 7
21 0

22.7
24 1
25 2
26 1
26 9

27 3
27 5
27 a
27. 9
28 1

28 9
29 1
29 3
29 6
30 5

30. 6
31 0
31 2
31 3
31 2

31 1
31 1
31 1

31. 1
30. 6
29 9
28 7
26 6

23 9
21.2
19. 5
19. 1
19. 1

16. 9
16 2
15. 7
15. 2
15 3

16 1
16 6
17. 2
19 3
21 4

22. 9
23 9
24. 5
24 8
24 9

24 7
24 2
23 2
21.6
20. 1
19.0

18 3
17 6
16 8
15 7
14 B

14. 1
13 1
12 1
11. 4
10 9

10 5
10 1
10 6
11 4
12. 1

12. 6
13. 2
14 3
14 6
15 3

13 4
IS. 2
14 3
13 6
13. 6

14 0
14 3
14. f
19 5
15 4

THE FOLLOWING

MEAN 1 1 38
MAX 17.7
rilN. -3. 4

26 65
31.3
16 5

21.71
31. 1
152

13.67
18 3
10. 1

14 7
13. 9
13 1
12 3
12. 3

12 6
13 2
14. 0
16. 1
18 2

19. 4
19. 7
19 1
18. 2
17 2

16 B
17. 1
IB 1
20 4
23 4

25 4
26 9
28 1
29 1
2* a
30 2
30 3
30 3
30 3
30 2
30.2

REFER ONLY

20 98
30 3
12 3

30 2
30 2
30. 4
3O. 8
30. 7

30 6
30 4
30 1
29 5
29 0

28 3
27. 6
26. 9
26. 0
25 1

24 3
23 4
22. 1
20 5
19 3

18 8
19 3
19. 2
IS 9
16 5

18 4
18 4
18 7
16. 9
16 7

18 4
18 1
17 6
17 0
16 3

15 9
15 5
14. 9
14 4
13 9

13 6
13 5
13 3
12 9
13 0

13 1
13 2
13 4
14.0
14 6

14 B
14 9
14 8
14 6
14 3

13.7
13 5
13 6
13 6
13 3
12 4

11 3
9 9
9 0
9 0
9 4

9 1
8. 6
8 4
8 3
8 5

8 8
9 0
8. B
7 8
7 2

6 6
5 9
5 3
5 1
4 B

4 4
4 3
V 6
V 6
6 6

7 5
8 3
a 9
9 2
9. 2
9 0

TO READINGS APPEARING

24 49
30 6
18 4

14. 91
18 4
12 4

7.49
11 3
4.3

8 3
8 1
8 2
7. 9
7 5

7. 0
6 6
6. 2
6 3
6.3

5 B
5 6
5. 9
5 5
4 5

3 6
3 4
3 4
3.0
2. B

2 5
2 3
2 6
2 8
2. 5

2 1
I 8
1 6
1 9
1 6

IN THE

4 40
B 3
1. 6

1 6
1 2
0 6
0 6
0.0

-0 4
-0. 5
0 6
1 5
2. 2

2 5
2 8
3 7
4 4
5. 0

4 9
5 1
6 0
7. 3
8 4

9 0
9. 0
8. 9
7, 9
7 6

8 0
8. 5
6 6
9.0
9 1
9 3

TABLE ABOVE.

4 93
9 3

-0 9

9 6
9 1
8 1
6 5
4 7

3 1
2 3
1 9
1 8
2 0

1 9
2 0
2 2
2 7
3 6

4 6
5 1
5 5
3 3
4 9

4 3
3 3
2 1
\ 7
\ 3

1 2
1 7
2 1
3 3
3 9

3 74
9. 4
1 2

3 8
4 5
5. 5
6 5
7 0

7. 8
9 e

12 2
13 6
14 3

14 3
14 2
13 7
12 4
10 B

9 2
7 B
7. 7
6 3
9 4

14 l
19 0
21 9
24. 7
26 2

27. 4
26 7
29 9
30.6
31 3
32 1

13 45
32 1
3 6

HIGHEST BTACE WAS 32.43 ON DEC 31.
LOWEST STAGE WAS ~3 46 ON JAN 1



DAILY DISCHARGE FOR 1990

MISSISSIPPI RIVER AT MEMPHIS, TENN

COMPUTED DAILY DISCHARGE IN THOUSAND CUBIC FEET PER SECOND

DAY

1
2
3
4
3

6
7
8
9

10

11
12
13
14
13

16
17
18
19
20

21
22
23
24
23

26
27
29
29
30
31

MEAN
MAX
MIN

TOTAL

JAN

194
203
222
270
349

443
327
611
642
658

661
648
619
3BO
537

304
483
471
443
418

403
428
483
539
383

614
623
627
634
63O
613

503
661
196

DISCHARGE

FEB

601
621
664
715
766

830
883
928
963
992

10O3
10O9
1013
1017
1029

1032
1066
1081
1103
1123

1141
1134
1133
115O
1142

1134
1126
1124

983
1133
601

FOR YEAR

MAR

1120
1102
1068
1010
922

814
722
683
676
643

6O9
392
38O
372
383

607
623
634
723
796

832
888
917
925
923

912
886
841
778
722
691

788
112O
572
UAS

APR

666
643
618
583
357

334
3O3
481
464
432

439
433
444
4A6
487

5O7
523
332
364
373

373
336
532
514
316

327
333
332
566
56O

530
666
433

211827

MAY

339
317
497
482
483

496
311
341
601
633

683
683
664
633
611

604
618
660
743
930

933
990

1037
1074
1102

1116
1121
1120
1118
1116
1112

771
1121
482

JUN

1113
1106
1103
1104
1103

1101
1094
ioei
1060
1036

1010
979
947
9O8
869

832
794
743
688
631

649
670
676
674
673

679
682
688
689
68O

869
1113
649

JUL

669
634
633
614
392

377
560
342
324
314

510
511
507
3O4
309

516
521
533
535
574

382
387
387
377
561

543
334
333
527
510
484

553
669
484

MEAN DISCHARGE FOfl

AUC

432
422
406
4O9
413

406
398
393
393
402

410
413
4O6
389
373

364
332
340
334
326

318
316
323
341
363

389
411
423
428
429
423

386
432
316

YEAR UAS

SEP

409
4O6
407
401
392

379
368
363
366
362

332
350
352
341
321

307
303
30O
293
283

283
281
283
287
281

273
268
268
267
264

327
409
264

OCT

258
249
240
238
230

223
227
240
252
260

263
269
286
301
311

312
321
343
371
396

410
411
400
392
393

401
413
422
427
429
433

326
433
223

380

MOV

435
422
394
357
322

293
279
272
273
276

273
279
283
299
319

337
347
354
351
344

333
313
296
290
286

289
298
313
320
321

319
433
272

DEC

325
336
333
372
383

406
431
3O3
336
330

351
540
519
482
444

407
380
386
398
438

574
705
812
911
972

1021
1078
1131
1166
1196
1232

631
1232
325

MAXIMUM DISCHARGE UAS 1.242.343 CFS ON DEC
MINIMUM DISCHARGE UAS 194, 180 CFS ON JAN 1

31



90 DAILY STACES FOR 1990

LOOSAHATCHIE RIVER AT BRUNSWICK, TEW

LOCATION. LAT 35-16-52. LONG. B9-45-5O. MILE 25.3. HIGHWAY BRIDCE ABOUT A MILE NORTH OF
BRUNSWICK. THE MOUTH OF LOOSAHATCHIE RIVER IS 740 6 MILES UPSTREAM ON THE MISSISSIPPI RIVE*
FROM HEAD OF PASSES.

CAGE. STAGE DeTERMJ^ED FROM MAftK ON GUARDRAIL ON UPSTREAM SIDE OF BRIDCE.

GENERAL INFORMATION. DRAINAGE AREA, 5O6 S0UAPE MILES. BAWFULL STAGE, 21 FEET. DUE TO CHAWCL
IMPROVEMENTS IN 1976, USING AN AUTOMATIC RECORDER ON THIS BRIDCE BECAME IMPRACTICAL.

RECORDS AVAILABLE. STAGE, JAN. 12, 1939, TO JUN. 28, 1976 STACES PUBLISHED FROM JUN. 26, 1976, TO
DATE ARE MEAN STACES FOR TIME OF DISCHARGE OBSERVATION. COMPUTED DAILY DISCHARGE, 1939 TO JUN.
28, 1976. DISCHARGE VALUES FROM JUN. 26, 1976 TO DATE ARE ACTUAL DISCHARGE OBSERVATIONS.

EXTREMES HIC*CST, 28.5 FEET, FROM WATERMARK, IN JAN. 1935. LOWEST OBSERVED STAGE- 4 .01 FEET ON
AUC 15, 1988. MAXIMUM. 39,700 CFS OBSERVES ON JAN. 9, 1946 (STAGE, 25.8). DISCHARGE NOT
DETERMINED FOR RECORD HIGH STAGE. MINIMUM, 46 CFS COMPUTED FOR JUL. 16. 1944, AND SUBSEQUENT
DAYS.

DAILY EICHT A. M- STAGE IN FEET CAGE ZERO, 227. 25 FEET, N C V D OF 1929

FES APR JUL AUC SEP OCT NOV DEC

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
a?
3B
29
30
31

A
5 0
A
A
A

A
A
A
A
A

A
A
A
A
A

A
4. 2
A
A
A

A
A
A
A
A

4. 4
A
A
A
A

A
A
A
A
A

7 1
A

5 5
A
A

19 7
A
A
A
A i

4. B
A
A
A
A

A
A

A A 5. 7 A
A A A A
A A A A
A A A A
A A A A

A A A A
A A 4 6 A
A A A A
A A A A
A A A A

A A A A
5. 3 A A A
A A A
A 4 6 A
A A A

A . 4 A A
* A A
A A A
A A A
A A A

A 12 4
A A
7. 1

A
4. 5 A
A

A
A
A
A
A

A
A
A
4 3
A

A
A
A
A
A

A
A
A
A
A

A
A
4. 3
A
A

A
A
A
A
A

A
A
A
A
A

4 3
A
4 3
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
4. 3
A

A
4 3
A
A
A

A A
A A
A 4 3
A A
A A

A A
A A
A A
A 4 5
4.3 A

A A
A A
A A
A A
A A

A A
A A
4 3 A
A A
A A

A A
A
A
A
4 3

A
A
A

A 4.3
A

A
A
A
A
A

4 3
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

4 3
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
4
A

16
A

A
A
A
A
A

A
A
A
A
A

7

3

THE FOLLOWING REFER ONLY TO READINGS APR EAR INC IN THE TABLE ABOVE

MEAN
MAX.
MIN.

A-NO RECORD.
YEARLY RECORD INCOMPLETE.
STAGES SHOWN ARE MEAN STAGES FOR TIME OF DISCHARGE OBSERVATIONS



TO
JH.

X

T

1929

DCC

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
4. 7
A
It. 3
A

A
A
A
A
A

A
A
A
A
A

DAILY DISCHARGE FOR 1990

LOOSAHATCHIE RIVER AT BRUNSWICK. TENN.

COMPUTED DAILY DISCHARCE IN CUBIC FEET PE« SECOND

DAV

1
2
3
4
3

6
7
8
9
10

11
12
13
14
13

16
17

21
M

2024

26
27
26
^
30
31

MEAN
MX.
niN.

JAM FEB

493

APR MAY

438

319

JVJN ML AUO SEP

113

123
140

OCT

79

220

MOV DEC

126

112

452

229

529

10100

331

201

270

116
345

7016

3173

1O43 136

263

121

122

168

109

100

142

A-NO RECORD.
YEAPLY RECORD IMCOr**LETE.
DISCHARGE VALUES SHOWN ARE ACTUAL DISCHARGE OBSERVATIONS.



DAILY STAGES FOR 1990

WOLF RIVES AT RALEICH, TENN

LOCATION LAT 35-12-08, LONG B9-*5-24 h)LE 9 4, AUSTIN PEAY HIGHWAY BR1DCE
RIVER IS 738 6 MILES UPSTREAM ON THE MISSISSIPPI RIVER FROM HEAD OF PASSES

THE MOUTH OF WOLF

CAGE A U T O M A T I C RECORDER ON BRIDGE

INFORMATION DRAINAGE AREA, 770 SOUAflE MILES BANKFULL STAGE, 12 FEET DISCHARGE IS
AFFECTED BY BACKWATER DUflINC HIGH MISSISSIPPI RIVER STAGES RIVER CONDITIONS HAVE CHANCED SINCE
1962 DUE TC CHANNEL ENLARGEMENT AND REALIGNMENT OPERATIONS

RECORDS AVAILABLE STAGE, MAY 12, 1936, TO DATE PRIOR TO
DOWNSTREAM COMPUTED DAILY DISCHARGE, 193A TO DATE

22, 1940. CACE UAS 700 FEET

EXTREMES HIGHEST, 23 72 FEET, FROM WATERMARK, ON JAN 20: 1935 LOWEST. MIMUS 5 93 FEET OK OCT
15, 1963 MAXIMUM, 41 -400 CFS COMPUTED FOR JAM. 9, 19*6 I STAGE 20 4) DISCHARGE NOT DETERMINED
FOR RECORD HICH STAGE MlNltHjn. NO FLOW FROM JAM 30 TO F£B 9, 1937, BECAUSE OF BACKWATER

DAILY
DAY

A n STAGE IN FEET

AN FEE MAR APR JUN

CAGE ZERO, 217 22 FTET, N C V D OF 1929

JUL AUC S£P OCT MOV DEC

7
e
9

10
11
12
13
14
13

16
17
IB
19
20

21
22
23
24
25

26
27
26
29
30

MEAN
rwi
MIN.

O 5
7 3
e 3
9 1

10 e
12 5
e 6
5 3
3 5
6 3

6 7
7 3
5 5
3 0
3 4

6 2
3 3
2 3
1 6
1 2

0 6

1 0
0 9
0 7

4. 40
12 5
0 3

0 7
0 3
0 1

-0 3
-0 6

-1 2
-1. 3
* e
1 5
2 3

2 0
1 7
1 2
0 5
5 1

I 7
1 6
1 8
1 9
1 0

0 5
0 2
A
A
A

A
A
A
A
1. 6
0.3

E 0 1
E 0 0
E D O
E -0 1
E -0 2

-0 3
A
A
A
A

A
A
A
A
A

-2. 9
-0 9
0 3
A
A

0. 2
1 O
1 6
1 2
1 0

0 5
0 3
5 6
1 6
2 4

3 2
2 e
3 1
2 7
2 3

2 1
1 3
0 2
0 0
A

A
A
A

-2 1
A

A
A
A

-2 0
3 1

1 1
4 1
4 2
3 5
2 6

2. 1
i a
1. 7
1. 4

-O 4
A

A
A
A
A
A

A
A
A
A
A

-1 1
A
A
A
A

A
A

-2 3
A
A

A
-0. 1

E -1 3
E -1. 7
E -2 1

-2 3
A
A
A
A

A
A
A
A
A

A
A
A

-3 2
A

A
A
A
A
A

A
A
A
A
A

A
A

-2 9
A
A

A
A
A
A
A
A

-3 3
e -3 3
E -3. 4
E -3 4
E -3 4

-3 4
-3 4
-3 4

A
A

A
A
A
A
A

A
A
A
A

-3 4

E -3 4
E -3 5
E -3 5

-3 5
A

A
A
A
A
A
A

A
A
A
A
A

A
A
A
A

-3 6

-3 4
-3 3

A
A
A

A
A

-3 3
A
A

A
A
A
A
A

A
A
A
A
A

A
A

-3 6
0 9

-c e
E -1 0

A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A

-3 2

E -3 2
E -3 3
E -3 3

-3 4
A
A

A
A
A
A

-3 2

A
A
A
A
A

A
A
A

-2 9
A

A
A
A
A
A

A
A
A
A
A

4 3

3 3

THE FOLLOWING REFER QNLV TO READINGS APPEARING IN THE TA*L£ A0CM!

A- NO RECORD.
E- ESTIMATED

HJOHtST STAGE WAS 12. SO ON FET
LOWEST STAOC UAS NOT DETERMINED.



DAILY DISCHARGE FOR 1 99O

WOLF RIVER AT RALE1CH, TE>K

DAY FEB JUH

A
A
0 3
A
A

A
A
A
A
A

-3. 0
-2 0

A
A
A

-I 3
2. 1
0. 6
3 9

4 9
9 7
9 5
8 2
3 4

4 5
4 0
4. 0
3 0
3 0
3 3

1
2
3
4
5

2229
2117
1925
2366
1761

2297
7201
11368
12531
15193

133G
1203
1122
1013
B95

1944
1897
1849
1602
1754

4371
528O
4510
4179
3930

6
7
a
9

10

11
12
13
14
13

21
22
23
24
23

26
27
2fl
29
30
31

MAX
WIN

1612
1448
1264
1102

16093
9994
6093
4893
8384

9334
B631
56*9
3970
5435

747
9O7

5O26
29O6
33OO

3163
3O44
2352
2124
5202

1723 3731
2903
2257
2Q90

AUC

291
299
306
313
320

328
319
311

SEP DCT

1292
1628
10O8

932

MOV D£C

1630

385

380

16
17
18
19
20

964
1332
1167
1 166

6079
3966
2699
1982
1479

3118
3O06
3260
3168
2394

713
1610
212O 337

288

318
341

302

1183
3670

1041
1306
1541
1531
1498

21OO
1932

3813
2732
3O40
2829
2543

3492
4894
47BA
4023
3229

12O5
962
817
667

303

304
3O2
301
301

638
839

1320
3129
2981
2944

1413
1397
1336

35OO
16093

1041

2578
2067

2147
2246
3259
3070
3860

6O8
2353
2146
1413
92O

383

371
356
344
334

389

335
429

1403
4020
4673
3853

12290
13994
13313
10529
6758

4890
5347
48C5
4072
5667
3966

DISCHARGE WA9 17,338 CFS OH FEJ
MINlHUM DISCHARGE WAS NOT DCTERM1NED
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0 7 0 3 0 2 * 0

IXCSAEATCBIE RIVER BASIK

LOOSARATCHIE RIVER NEAR ARLINGTON, TH

LOCATION. - -Li t 3 S ' 1 8 ' 3 7 " , long 8 9 * 3 8 ' 2 3 " , SheLby County, Bydrologic U n i t 08010209, on lef t bank 20 ft Jown3tr»4nj
froro b r i d g e on U . S . Bighwayi 70 and 78, 1 .5 ni up»t ree j t> frocc Beever C r « « k , 1 .5 mi n o r t h e a s t of A r l i n g t o n , and
«t roil* 3 0 . 4 .

DRAINAGE A R E A . - - 2 6 2 m i 2 .

PERIOD OF RECORD. --October 196& to cur ran t y e a r .

GAGZ. - - W a t e r - s t a g e r e c o r d e r . Datun of the gage *» 2 * 6 . * 3 f t above N a t i o n a l G e o d e t i c V e r t i c a l Datum of 1929.

REMARKS . - - R « c o r d » poor. Per iodic observation! of w a t e r tf tmpersture and s p e c i f i c conductance are published in
t h l« report ** miscellaneous water quali ty d«t*.

AVERAGE DISCHARGE.--21 yean, 378 f t s / i , 19.59 in /yr .

EXTREMES FOR PERIOD OF RECORD.- -Max imum d i s c h a r g e , 2 7 . 4 0 0 f t ' / i , D e c . 25, 1987, (age h e i g h t , 2 5 . 2 7 ft; min imum,
66 f t ' / i , Apr. 6, 7, 197*.

Date

Kov, 8
Jan. 29
Feb. *
F«b. 10

Time

0900
Unknown
Unknown
Unknown

Discharge
( f t 3 / e >

6,850
Unknown

M*,500
Unknown

Gage height
C f t )

17,15
Unknown

*22.11
Unknown

Date

Feb.
Mar.
Apr .

15
8

21

Time

2*00
1200
1315

Discharge
(ft3/.)

6,
7,
5,

330
360
5*0

Gage height
(ft)

16.52
17.66
17.59

Minimum d i s c h a r g e , 97 f t 3 / * , several day i .

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1990

DAY OCT

1 53*
2 223
3 163
* 1*6
5 1*1

6 137
7 13*
6 131
9 130
10 128

11 126
12 125
13 12*
14 12*
15 123

16 30*
17 2310
16 3*3
19 199
20 170

21 154
22 1*8
23 1*1
2* 136
25 13*

26 131
27 130
26 126
29 127
30 127
31 127

TOTAL 7300
HtAK 235
MAX 2310
Kill 123
CTSM .80
1«. 1.0*

CAL YR 1869
WT* YR 1990

NOV

126
12*
123
123
123

138
30*
5320
2200
399

211
176
16*
159
169

182
152
1*2
137
136

133
327
*90
192
153

1*0
133
127
119
117

12536
416
5320
117

1.60
1.76

TOTAL 227119
TOTAL 166389

MEAfl VALUES ^ JgM|
*" iflBB

DEC JAN FEB MAR APR MAY JUN JUL AUG SEP , IjS

115 *86 273 353 172 235 e!50 107 101 97 : 99
115 232 5*00 360 168 1660 e!50 105 101 97 TJiSlH
111 197 8900 3*8 163 951 .400 105 101 97 %3Hi
110 1120 el2000 328 1*0 *98 e220 103 101 98 ffiSH
110 *03 e2350 316 13* 190 .170 100 101 98 *$¥9iK_

110 216 820 312 228 173 tl*5 100 101 SC *plSeR
114 172 63* 320 232 170 .1*0 100 101 98 £J 3?
114 169 56* *8*0 159 166 e!35 99 101 98 J? sEt
112 157 9*7 2810 1*6 155 »132 99 101 98 ^ W?
110 1*1 e6700 599 152 1*3 e!29 99 101 102 -,? W?

106 132 e2330 306 178 1*7 .128 103 101 128 **JBf
106 125 732 508 151 175 e!27 1*0 101 108 pfi»
105 117 5*5 687 1*0 163 e!25 157 102 102 >3Bt
10* 116 *56 271 138 1*1 .122 117 102 100 ittl
103 115 2900 33*0 136 136 e!21 108 102 103 JjftBg

100 113 *650 1550 136 138 e!20 106 102 100 -̂ Br
100 302 ellOO *27 11*0 185 el 18 10* 102 98 \2̂ P
100 8*3 576 296 791 170 e!18 103 102 96 '3H&
100 380 493 2*3 241 193 ell? 104 102 98 '*jB?
101 500 *26 211 186 e3570 e!16 10* 102 96 Mr

vy^ml

100 323 366 196 3520 e!600 ell* 103 101 99 *!&K-
97 165 1720 169 31*0 »700 e!60 103 100 100 2ff
97 152 856 182 526 e*00 *130 103 100 99 7B»i
97 137 515 175 246 e250 *119 102 100 97 ^W
97 14* *06 170 203 217 ell2 102 96 97 <̂ HPTjBt
99 126 375 165 161 193 el 12 102 96 97 *W»
99 11* 362 160 326 167 el 11 102 99 87 »*
96 3*6 352 158 5370 162 el 10 102 88 87 -4̂
105 .3910 —— 163 2560 162 109 102 98 87 «fc
696 e!310 —— 754 396 161 106 102 96 87 ~S »

2160 392 --- 276 —— ,143 —— 102 87 —— % V

5815 13275 57761 21027 21*26 13558 *169 3266 3116 2992 ^ >
191 *26 2064 676 714 437 139 106 101 98.7 "• '

2160 3910 12000 46*0 5370 3570 400 157 102 129
»7 113 27S 156 134 136 108 99 67 97 * ••'
.73 1.63 7.66 2.59 2.73 1.67 .53 .40 .36 38 -r
-64 1.66 6.20 2.99 3.04 1.83 .56 .47 .44 !*2

MEAN 622 MAX 13000 MTH 64 CFSH 2.37 IK. 32.25 - i
KEAW 456 MAX 12000 MIH 97 CFSH 1.74 IN . 23.62 5

• Estimated



ftti

WOLF RIVER BASIS

07031660 WOLF RIVER AT WALNUT GROVE SCAD AT KEMPBIS, TV
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V

L O C A T I O N . - - L a t 3 S ' Q 7 ' 5 8 " , long 89"51'18 M , Shelby County, Bydro log ic Unit 0&010210, on right bank at ups t raa ra end
of b r i d g e on Walnut Grove Road, 0.5 ml east of I n t e r s t a t e H i g h w a y 2*0, and at nil* 1 5 . * ,

DRAINAGE AREA.--709 ni5 .

PERIOD OF RECORD.--OcLob*r 1969 to cur rant y e a r . P r io r to September 1977 published •• "n«ar Garroant-own" sjid
Oct. 1978 to Sept. 1986 "at G«rm»ntown" ,

G A G E . - - W a t e r - s t a g e recorder . Datum of ja$e is 2 2 5 - 8 2 ft above N a t i o n a l Geodetic Ver t i ca l Datum of 1929. P r i o r
to Apr. 21, 1986 water-stafte recorder at lit* 2.1 mi upstream at datum 9.9* ft higher.

REMARKS. - -Recordt poor. Periodic observation* of w a t e r traperat'jre end ipeclf ic conductance are published in
thi • nport at miscellaneous Mater quality data.

AVERAGE DISCHARGE.--21 year*. 1 , 0 2 3 f t 3 / * , 19 .59 in /yr .

EXTREMES FOR PERIOD OF RECORD. - -Maximum discharge, 3 3 , 4 0 0 f t 3 / ! , Mar. 1*. 1975, gage he igh t , 2 7 . 9 8 ft, s i te and
datum then in use; niininjun, 164 f t 3 / i . Oct. 8, 9, 12, 13. 1987.

EXTREMIS FOR CURRENT YEAR.--F«ak discharges greater than base d i tcharge of 7 , 0 0 0 f t 3 / a and maximum ( • ) :

Discharge Gags height
Date Time (ft3/s) (ft)

F eb . 3 Unknown • 19 , 800 *22 . 92

Minimum discharge. 251 ft3/*, Sapt . 1-3.

DISCHARGE, CUBIC FEET PER SECOND, WATER

DAY

1
2
3
k
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
20
30
31

TOTAL
MEAN
MAX
HIM
CFSM
IH.

CAL YR
HTR YR

CCT

956
951
607
710
72*

757
667
563
514
460

440
421
412
407
403

991
2810
1370
1070
824

681
631
611
556
406

447
• *25
e*13
• 405
• 390
307

21752
702

2010
307
.99

1.14

1989
1990

NOV

377
377
370
373
383

405
405

1950
10*0
1030

035
7*0
599
556
56*

537
594
627
• 550
e*60

e4*3
•800
•699
• 740
• 770

•690
•640
•610
593
532
---

19663
636
1050
370
.93

1.03

TOTAL 560214
TOTAL 423796

DEC

495
*70
*58
*39
430

440
417
411
425
445

443
433
442
452
439

430
403
389
410
406

• 399
• 391
• 392
• 397
• 389

•393
•395
• 397
471

•2200
•2250

16753
540
2250
389
.76
.60

KEAH
HCAN

JAM

• 2400
• 213C
• 1700
1960
• 1510

• 1410
• 1310
• 1220
1020
882

761
637
• 586
340
533

518
623
1120
1020
1140

1110
1100
900
600
733

•672
600
•602
•3700
•2440
•2460

36417
1239
3760
516
1.73
2.02

1335 MAX
1167 MAX

FEB

1870
5090
• 8*30
•11800
•17300

13300
6690
3990
2970
5760

6620
6*60
*380
2910
*020

4290
3240
2200
1340
1010

804
1320
1520
1420
1270

1060
025
791
---
---
---

123160
4399
17300
791
6.20
6.46

14900
17300

MEAN VAL

MAR

721
690
69fl
691
661

66*
762

4710
3510
3730

3060
2*60
1930
1*00
36*0

2390
2**0
2820
2620
I860

1270
906
7*4
651
606

301
370
570
385
1510
974

50731
1636
4710
370
2.31
2.66

MIN 330
MIH 231

Date Timi

Hay 20 1245

YEAR OCTOBER 1989 TO
UES

AFR

750
697
654
618
609

1210
1120
943
7*5
697

700
667
603
573
562

561
1080
1300
1170
903

2730
2300
2610
2470
2200

• 1600
• 1700
•2600
•3350
•4000
--•

41662
1393
4000
361
1.97
2.20

CFSM 2.16
CFSM 1.63

MAY

•4100
• 4000
3710
3*40
3120

2750
1990
1290
087
725

82*
612
611
633
611

617
788
606
Oil
3220

4020
*790
4730
3940
3160

2430
1710
1250
961
716
663

63039
2124
5220
611
3.00
3.43

IK. 29.39
IV. 22.34

Discharge
1 (ft3/!)

7,160

SEPTEMBER 1990

JUH

700
• 670
•«eo
• 830
• 1100

• 930
• 850
• 690
• 580
e5?0

• 530
• 540
• 530
• 522
• 520

• 610
• 620
• 530
• 330
• 520

• 322
• 360
•360
• 330
•490

•470
•460
438
422
404
-*"

17996
600
1100
404
.63
.94

JUL

392
366
372
363
338

315
317
320
319
323

3*7
507
432
472
440

399
37*
3*0
3*3
334

321
335
370
364
411

376
332
337
321
315
296

11366
367
397
296
.52
.60

Gage height
(ft)

1* .78

AUG

291
282
284
280
262

282
280
277
274
273

271
266
337
318
329

319
316
300
290
280

263
277
271
266
261

236
257
257
257
130
230

0701
283
337
236
.40
.46

SEP

253
251
271
259
261

257
257
262
265
266

283
• 410
406
328
324

327
326
316
308
309

318
336
343
344
330

370
397
388
329
316

9432
314
410
231
.44
.49

• tatl.Bet*d



DRAINAGE AREA. --68. 2 «i

HONCOKHAH CREEK RASIH

07032500 MOHCOKHAH CREEK (TEAR GERMAXTOWH, Tl

County, 8ydrolo«ic Unit 08010211, on l« f t bank at

1...

183

or
October 1985 to currant yaa r .

RECORDS. --HRD T M - 7 4 - 1 : Drair.^. «r«, WRD TW-67-1 ( P ) .

, .-w.t..-.t.4. r.cord.r. D.t« of 8a,. i. 262.92 ft abov. H.tio.al G~d.tic V«tlc.l D.t* of
by Soil Conservation Sarvic*).

J ' " -*--•• in thia
.-.c .

Di»callan«oui wat«r quality data.

D I S C H A H G E . - - 2 0 y.ar. C«t.r ,«*. 1970-8* . 1988-90) . 107 f t ' / . . 21 .29 in/yr .

OF

Oct.
Fab .
F a b .
F « b .
Mar

7 1
.--M«i«idi.ch«,. . 1 3 . 1 0 0 f t ' / . , July 2, 1989,

12, 1975; no fla- at ti*.. M.t «r.

2*. 23 ft.

16
3

10
13

8

lima

21*5
UnkncFwn
Unknown
23*5

Dtscharga
( f t 3 / « )

5,910
•Unknown

Unknown
4 , 8 3 0
Unknown

ig« height
( f t )

18.62
"Unknown

Unknown
15.05
Unknown

dl.cb.,,.

Date

Mar. 15
Apr. 21
Apr. 28
May 20

Tia*

Unknown
0615
0230
08*3

(ft3 / !)

Unknown
5 ,070
*,260
6,750

h«lght
( f t )

Dnknown
15.*1
14.17
17.79

di.ch.rg.. -01 f t 3 / . , S.pt. 28, 29. 30.
CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

, v- V U E S

OCT HOV DEC JAM YtS MAR APR MAT JUL ADG SE?

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
13

16
17
IB
19
20

21
22
U
24
25

26
27
28
29
30
31

TOTAL
KEAI
MAX
MID
C7SM
II.

21
8.6
3.2
3.0
1.8

1.3
1.1
1.8

.93

.96

1.6
1.8
2.3
2.1
2.1

692
1310

46
20

9.4

5.1
3.9
3.2
2.5
1.5

1.4
1.5

.65

.56

.76

.80

2152.68
69.4
1310

.58
1.02
1.17

CAL YX 1989
WTR W 1990

.62
4 . 7
3.8
1.3
1.8

15
4 .1

394 2.
59 2.
17 1.

11
3.8
2 . 7
1.6
0.2

6*
76
83
69
39

47
31
1
2
2

78
39
*0
33
28

13 -23
3.9 -30
3.4 .33
2.0 5.6
1.7 1.6

1.0
52
42
16
8.1

3.6
2.9
3 .51.3 e

.74 400
707

.67

.28

.11

.03

.06

.30

.43

.34

.4

605.76 1130-07
22.9 36.7

39* 707
.82 .03
.3* .34
.37 .62

TOTAL 62128.00
TOTAL 46407.01

MEAH
MLAI

100
34
49

360
83

39
29
44
31
19

13
6.9
3.0
3.9
3.2

3.0
73

2*9
99

190

77
34
21
15
31

16
10

329
1600

171
47

3789.6
123

1800
1.0

1.79
2.07

170 MAX
127 MAX

78
2380
4360

962
107

51
37
29

369
•2160

204
38
37
28

1520

• 1260
87
42
33
23

20
•693
236
134

94

76
85
59

13226
344

*360
20

7.97
6.31

5900
4360

126
169
1*1

95
75

63
•234

• 3660
565
294

186
137
122
109

• 2000

• 261
63
43
31
24

20
16
10
12
12

16
12
20
23

764
131

9304
307

3680
12

4.30
3.16

Mil .03
MIS .01

52
26

•20
•9.1
• 7.3

• 336
• 160

•64
31

• 18

• 6.7
• 3.8
•4.2
• 3.6
• 3.0

• 3.0
• 316

134
36
99

2620
270

37
34
26

10
252

1650
136

44

8467.7
216

2620
3.0

3.16
3.53

CfSM 2.50
CTSH 1-88

47
11*0

207
179

66

30
17
12
9.1
8.1

10
2*
16
10
6.1

3.7
26
1.3

29S
3380

602
89
25
14

7.4

4.9
10
13
0.0
3.6
2.0

6200.4
203

3380
2.0

2.97
3.*3

M. 33.
11. 23.

2 . 0
3.0

133
27
10

4 . 4
1.9
1.1
2 . 7

29

9.7
2.0

.89

.36
77

22
3.3
1.4

.70

.46

.46
406

24
7 .4
3.3

1.3
.73
.37
.50
.42

783.79
28.1

406
.42
.36
.43

89
31

.36
2 2
2 . 2

33
3 . 4

.96

.36

.*9

.41

.25

.20
67
13
3.5
1.3

.77

.30
,31
5*
39

.69
10
34
1*
3.0

.92

.34

.33

.76
7.3
3.6

176.33
3.70

67
.23
.00
.10

1.7
1.4
1.1
1.0
1.0

.M

.53

.S8

.W

.74

.53

.41
61
10

1.9

M
.20
.73
.77
.73

.55

.47

.49

.01.a

.43

.49

.36

.40

.31

.31

111.07
3.61

61
.24
.13
.M

.43
.3*
.42
.29
.27

.33

.40

.63

.99

.63

.81
13
49

3 .7
.7*

.40

.26

.20
3.9
1.1

2.2
6.7

.03

.30

.13

.09

.0*

.02

.01

.01

90. M
3.M

49
.01
.04
.05



B&V WASTE SCIENCE AND TECHNOLOGY CORP. REFERENCE 22

TELEPHONE MEMORANDUM

Site Assessment BVWST Project 52012.022
October 18, 1991

2:35 p.m.

Surface Water Intakes on the Mississippi River
Groundwater Drinking Water Population

To: Jerry Col 1 ins
Company: Department of Memphis Public Works
Phone No.: (901) 576-6720

Recorded by: Laura Morrison

Surface Water Intakes on the Mississippi River
There are no surface water intakes on the Mi s s i s s i p p i River, rivers,
streams and lakes flowing into the Mississippi river in the Memphis
area have no surface water intakes.
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NATIONAL FLOOD INSURANCE P R O G R A M

FIRM
FLOOD INSURANCE RATE MAP
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MEMPHIS,
TENNESSEE
SHELBY COUNTY

PANEL 55 OF 80

COMMUNITY-PANEL NUMBER
470177 0055 C

MAP REVISED:
AUGUST 19, 1985

Federal Emergency Management Agency
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FROM
MISSISSIPPI
RIVER
ZONE A1

KEY TO MAP

RM7X

5 0 0 - Y e a r Flood Boundary -

1 00 -Year Flood Boundary -

Zone Designat ions*

100-Year Flood Boundary - - - -

500-Year Flood Boundary

Base Flood E leva t i on Line
Vr ith E l e v a t i o n In F e e t * '

Base Flood E l e v a t i o n in Fee:
Whe'e Un i f o rm Wi th in Z o n e * *

Ele-.Mion R e f e r e n c e Mark

Zone D B o u n d a r y - - - - - - - - - - - - ———— —————— ———

Ri\er Mile »M1.5

' • R e f e r e n c e d to the Nat iona l Geode t i c V e r t i c a l Da tum of 1929

*EXPLANAT1ON OF ZONE DESIGNATIONS

ZONE EXPLANAT ION

A A r e a s of 100-year flood; base flood e l e v a t i o n s and
flood hazard factors not determined.

AO Areas of 100->ear shallow flooding w h e r e depths.
are between one (1) and three (3) feet ; ave rage depths
of inundation are shown, but no flood hazard fac to rs
are determined.

AH Areas of 100-year shallow flooding where dep ths
are between one (1) and three (3) fee t , base Hood
elevations are shown, but no flood hazard factors
are determined.

A1-A30 Areas of 100-year flood, base flood e leva t ions and
flood ha.zard factors determined.

A99 Areas of 100-year flood to be p ro tec ted by flood
protection system under construction; base flood
elevations and flood hazard factors not determined.

B A r e a s between limits of the 100-year flood and 500-
year flood; or certain areas subject to 100-year flood-
ing with average depths less than one (1) foot or where
the contributing drainage area is less than one square
mile; or areas protected by levets from the base flood.
(Medium shading)

C Areas of minima) flooding. (No shading)

D Areas of undetermined, but possible, flood hazards.

V Areas of 100-year coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
not determined.

V1-V30 Areas of 100-year coastal flood with velocity (wave
action); base flood elevations and flood hizard factors
determined.

NOTES TO USER

Certa in jr*j( nol in the spec 14! flood hazard areai (zones A and V)

may be protected by flood control structures.

This map is for flood insurance purposes only; it does not neces-
sarily show all areas subject to flooding in the community or
all planimetric features outside special flood hazard areas.

For adjoining map panels, see separately printed Map Index

INITIAL IDENTIFICATION:

AUGUST 23. 1974

FLOOD H A Z A R D B O U N D A R Y M A P R E V I S I O N S :
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B&V W A S T E SCIENCE AND TECHNOLOGY CORP. REFERENCE 24

TELEPHONE MEMORANDUM

Site Assessmen t B V W S T Project 52012.022
October 14, 1991

9:45 a.m.
Endangered Species of the Memphis Area

To: Jodi Jenkins
Company: Fish and Wi ld l i fe Service
Phone No. : (615) 528-6481

Recorded by: Laura Morrison

Ms. Jenkins gave a l ist of Federal endangered spec ies of Shelby County,
TN. They included:

Indiana Bat
Bald Eagle
Arc t i c Peregrine Falcon
Wood Stork
Turgid Blossom Pearly Mussel



ENDANGERED AND THREATENED

U.S. FISH AND WILDLIFE SERVICE

REGION 4 - ATLANTA
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Federally LUted Socles by State

TENNESSEE

(Endangered; T»Threatened; CH-CMtlcal Habitat determined)

Mammal s

Bat, gray (Hyotls qrlsescens) - E
Bat, Indiana (Hyotls sodallsj - E, CH
Cougar, eastern (Fells concolor cougar) - E
Panther, Flor ida (FclU"cbncglor"coryl) - E
Squirrel, Carolina northern nyfng

(Glaucoays sabrlnus coloratus) - E

Birds

Eagle, bald
(HaUaeetus leucocephalus) - E

Falcon, American peregrine
(Falco peregHnus anatm) - E

Falcon, Arctic peregrine
(Falco perecjrlnus tundrlus) - T

Tern', least (Sterna antlllarua), Interior
population T~T

Warbler, Bachrflan's
(Ver*1vora bachaanll) * E

Warbler, Klrtland's
a klrtlandtl) - E

Woodpecker, Ivory-011 ltd
s pHnclpills) - E

Woodpecker t
(»0endrocopos) boretHs) - E

Fishes

Chub, slendj '̂OfrbopsIs cahnl.) * T.CH

Chub, spotff» (Hybopsls nonacha) - T.CH

0*ce, blacksfdt (Phoxlnus

Darter, amber (Perclni tnt^stlla) - E,CH
Darter, slackwaler

(Etheostoffl* boschunql) - T,CH
Darter, snail"TPercin'a' tanasl) - T

General Distribution

Entire state
Central, East
North, East
Southwest

Eastern mountains (Carter
and Sevler Counties)

Entire sj ate

East, Central ,
northwest

Entlnt statt (aostly Vest)

Mississippi River

Vest

Extrtfte Northeast

Extra* West

East

Hancock, C1a1born«, Grainger
Counties
Hawklns, Sullivan, Morgan,
Fentress, and Cu«6erland Counties

Upper Cumberland R1v«r System
(Scott, Caapb«nv and Clalborne
Counties)
Conasauga R,, Polk County

Wayne and Lawrence Counties
Knox, Loudon, Melgs, Polk,
Sradley/McHInn, Hanllton,
Marion, and Sties Counties
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TENNESSEE

Mussel, tuberculed-blossoffl pearly
(Eploblasma (»0ysnort1a) torulosa
torulosa) - E

Mussel , turgld-blossoffl pearly /
(Eploblasffla (•Oysnomla) turqldula)

Mussel /white warty-back pearly
(Plethobasus cIcatHcocus) - E

M u$sel, yellow-blossan pearl y
) florentlna

- E

f lorentina) - t
Snail , Chlttenango ovate amber

(Succlnea chittenangoensU) - T
Snail /painted snake colled forest

(Anqulsplra plcta) - T

Arthropods:

Crayfish, Nashville (Qrconectes shoupU - E

Plants

Echlnacea tennesseensls
(Tennessee coneflowtr) - E

IsotMa i*e4eolo1d«s
(snail wtiorled pogonU) - E

PUyoDsU ruthll (Ruth's goldtn aster)tyop
jttl

___
ScuttlltFU aonttnt

'

- E

Solldago
skullcap) - E

General Distribution

Possibly extinct

Possibly ext inct

Tennessee River

Possibly extinct

Konrot County

Franklin County

Mill Creek, Oavldson and
WtlUamson Counties

(Slut Rufa goKJtnrod) - T

Oav1dsonf Rutherford,
Wilson Counties

Hamilton County
Polk County

Hwllton and Marion Counties

Cartir County



B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

BVWST Project 52012.003
December 23, 1991

Recreational E i s h i n g 12:50 p.m.

To: John Condor, W i l d l i f e Manager
Company: W i l d l i f e Resources Agency
Phone No.: (901) 423-5725

_/
Recorded by: Laura Morrisson^/T^^- }l-2-~$-ff

There has been a commercial fishing ban on the Mississippi River and
connecting streams from Tipton County to the Mississippi state line
since 1985. Periodic fish sampling has shown chlordane in fish in the
Mississippi River. There are warnings posted about eating the fish
from the Mississippi River. Recreational fishing occurs despite these
warnings.

Arkansas has never participated in the fishing bans on the Mississippi
River, even though they are aware of the potential hazards.

/ms
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B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

FIT BVWST Project 52012.003
BVWST File

February 11, 1992

To: Ron Garovelli, Chief of Fisheries
Company: Mississippi W i l d l i f e and Fisheries
Phone No.: (601) 362-9212

Recorded by: Laura Morrisson

The state of Mississippi has never had a fishing ban, recreational or
commercial, on the Mississippi River.

ms
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DEMOCRAT ROAD LANJDFILL
LAT J t UDE 35s 4:15 LONGITUDE 8 '? s 5S 5 1 J. 98o POPULATION

KM 0.00-

B 1
S 2
S 3
S 4
S 5
S 6
S 7
S 8
S 9
S10
311
S12
813
S14
SI 5
£16

RING
TOTALS

.400

0
O
O
o
0
o
o
o
0
0
0
o
0
o
o
o

0

.400-. 8 10

0
0
o
0
o
0
o
0
0
0
0
0
0
o
0
o

0

.3 10-1 ..60

Q
o
0
0
0
(J
o
0
0
v_>

0
o-
o
0
0

S3v'4"

53V4

1.60-3.20

4661
5259
1623
21 94
3183
1112

O
1904
513
O

2354
0
0
0
0

yl2

2371 5

3.20-4.80

8168
4922
5O36
2̂ 09
2212
8319

O
2168
3 134
93

6026
'j1
0

9331
4554
B297

64S24

4.80--6.40

5502
j_ •— . "\ ",'O-..V/

4548
//39
400O
ivl.77
1515

O
0

J52O
7625
4100
2144
2i01
6037
6919

65934

SECTOR
't OTA1..S

18̂ 3.:.
166̂ 8
i:L2u7
12442
9o9:>
12ibO8
15i?
4̂ 72
3c4/'
JioiS
16005
4100
2144
11982
10591
o j & ••-. -••?

159367



SITE SCREENING - PRELIMIh..,<Y SITE SCORING

FACILITY NAME

LOCATION

PERSON(S) IN CHARGE
OF FACILITY

NAME OF REVIEWER

DATE

A

COMMENTS

for C,'v flen^. rk̂  .. j>M^r-/

+

PRELIMINARY SITE SCORING

? ;
'OW



SITE SCREENING - PRELIMI ;Y SITE SCORING

.FL TKTNAPY CR

1) DESERVED RELEASE D)

2) ROUTE CHARACTERISTICS
AOUIPER DEPTH

NET PRECIPITATION'

PERMEABILITY

PHYSICAL STATE

,0 1 2 3
7> 5^ tt

D 1 3} 3

1 2 3

0

TOTAL ROUTE SCOR

3) CONTAINMENT . 0 1 2 (5) C

WASTE CHARACTERISTICS
TDXICITY/PERSISTENCE

PCRJ'< ' '
WASTE QUANTITY

0 3 6 9 12 15 (i

6. 7

TOTAL WASTE SCORE

WELL DISTANCE/
POPULATION SERVED

D A 6 B 10 12 16 18
^ 3C 32 35 iD

X3

I *. i f1_ i *-i t~k u L. - i

DESERVED RELEASE: MULTIPLY (1) X U) X [5)
ND OBSERVED RELEASE: MULTIPLY (2) X (3) X (^) X (5)

DIVIDE BY 5733D AND MULTIPLY BY 10D



SITE SCREENING - PRELlKIn .KY SITE SCORINC

_SCORr__________

1) DESERVED RELEASE

2} ROUTE CHARACTERISTICS
TERRAIN/FACILITY SLOPE 0 1 {2) 3

KASTE QUANTITY . D M) 2 3 A 5 6 7 8

TOTAL WASTE SCORE

SENSITIVE ENVIRON- ) T 2 3 X2
HEK7 CISTAKCE

Tyr. 24 hr. RAINFALL D 1 2 (j5

SURFACE WATER DISTANCE 0 T 2 !^} X2 __

PHYSICAL STATE D 1 2 3^' I
* -1- -~ ,.:-= -u "N-:. * w r,. -jr^^c"" - l^u'-l ——

TOTAL RO'JTE SCORE

3) CONTAINMENT ~ , i ' D 1 2 (3) ., .}

_'nw''f:^'__________________^______
4) WASTE CHARACTERISTICS

TDXICITY/ PERSISTENCE D 3 6 9 12 15(1

5) TARGETS
SURFACE WATER L'SE D 1 j^ 3 X3
H;p.cr -r ,'M--,̂  in Ô ncor,!'̂ '̂

A7I3N SEnVEj/ (TJ) i £ E 10 -.2 T£ IB
WATER INTAKE CISTAKDE 20 2t 3D 32 35 iC O

^
TOTAL TARGETS SCDP.E t>

DESERVED RELEASE: K'JL7*=»LY C ; ) X (4) X J5)
NO DESERVED RELEASE: K'J^TIPLY (2) X £3) X (4) X (5)

DIVIDE EY 64~5D AND KJ.TIPLY BY "30



SITE SCREENING - PRELIMH f SITE SCORING

PRELIMINARY DIRECT CONTACT SCORE

DOESERVED INCIDENT o

2) ACCESSIBILITY D ' 2 3

3) CONTAINMENT 0 15

A) HASTE CHARACTERISTICS
TDXICITY 0 1 1 3 X 5

5) -TARGETS
POPULATION WITHIN
1 mi. RADIUS D 1 2 3 4 5 X4

DISTANCE TO CRITICAL
HABITAT 0 1 2 3 X A

TOTAL TARGETS SCORE

OBSERVED INCIDENT: MULTIPLY (1) X (4) X (5)
NO OBSERVED INCIDENT: MULTIPLY (2) X (3) X (4) X (5)

DIVIDE BY 2'.£DO AND MULTIPLY BY 1DD S



SITE SCREENING - PRELIMINARY SITE SCORING

PRELIMINARY AIR ROUTE WORK SHEET

1) DESERVED RELEASE 0

2) WASTE CHARACTERISTICS

REACTIVITY 4 INCOMPATIBILITY

TOXICITY

HAZARDOUS WASTE QUANTITY

0 1 2 3

0 1 2 3

0 1 2 3 4 5 6 7 8

TOTAL W A S T E SCORE

X3

3) TARGETS

POPULATION IN 4-MILE RADIUS

DISTANCE TO SENSITIVE
ENVIRONMENT

LAND USE

0 9 12 15 18 21 24 27 30

0 1 2 3

0 1 2 3

TOTAL TARGETS SCORE

X2

MULTIPLY (1) X (2) X (3)

DIVIDE BY 35,100 AND MULTIPLY BY 100



SITE SCREENING - PRELIMINARY SITE SCORING

GROUNDKATER ROUTE SCORE (S )

SURFACE WATER ROUTE SCORE (S )

AIR ROUTE SCORE (Sa )3
R

;2 + S2 + S2 71.73 = Sugw sw a M
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P R E L I M I N A R Y ASSESSMENT
SITE / / l i

TND 9S072S174

The Site #11 site on Democrat Road is located in Memphis, Tennessee
(Sheiby Co.). This fac i l i ty , consisting of 10 acres, was used as a l andf i l l
f rom 1959 through 1968. The facility, now owned by the City of Memphis,
was used as farmland before the landfilling operation began.

The hazardous material associated with this site is unknown. Spillage from
drums of antifreeze, motor oil, transmission f lu id , and diesel fuel have been
noted. Also, household garbage has been reported dumped at this facility.
The amount and concentrations of all material reported in this landfi l l is
unknown.

Geologically, the facility is underlain by the loess of the Quaternary Period

and the Pleistocene epoch. The loess is characterized by the lack of bedding
and vertical jointing. Being very uni form in composition, the loess consists
of f ine angular materials predominantly quartz, feldspar, clays, and small
amounts of carbonates. Lower parts of the loess grade down to gravel

containing irregular concretions.

Water associated with the loess seeps through very slowly. The clasts
contains very high specific retention and very low permeabili ty.

There is potential for groundwater contamination caused by the leachate

seeping down into the formation only if well water use is being utilized
within the area. Also, there is potential for surface water contamination
caused by leachate migrating into Nonconnah Creek. Furthermore, there is
potential for soil contamination caused by the landf i l l ing operation and
leachate migrating off-site. There is an unstable containment ol waste
caused by the burial of potentially hazardous wastes.



The population wi thin a one mile radius, according to topographic mapping

(Southeast Memphis Quadrangle, 1973), is ^,240.

It is recommended that this site be given a medium priority. The Site

Investiation Team should inspect this site with sampling when time is

available.



REFERENCES

Nashville Central Office Files, Files on Site / / l l .

USGS 7Xz Minute Topographic Map, "Southeast Memphis".

Wells, Francis G., "Groundwater Resources of Western Tennessee," 1933.

TS/smd/5-9



POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 1 - SITE INFORMATION AND ASSESSMENT

. IDENTIFICATION
02 SITE NUMBER

D 98

II. SITE NAME AND LOCATION
0 1 SITE NAME IL*gft. cofwnon, o/ a * <i*n* of ta»l 02 STREET ROUTE NO . OR SPECIFIC LOCATION IDENTIFIER

Democrat Road
O3 CITY

jYlpmnhi •; TN 38118
O6 COUNTV

Shoibv

07COUNTV 08 CONG

57
09 COORDINATES LATITUDE

Jl
LONGITUDE

54—0
1 0 DIRECTIONS TO SIT E tztvtng from nurti ! puWlc rusdj

North on Airway, turn right on Democrat. 3 miles east of Democrat - Airwavs interchange
Turn left site on left. '

II. RESPONSIBLE PARTIES
01 OWNER (intnown)

City of Memphis
02 STREET ,'flusM«*. ma&r:o. 'es-aamlali

03C1TY

Memphis
04 STATE

TN
05 ZIP CODE

3C13
06 TELEPHONE NUMBER

( 90 l ' 528-2730
07 OPERATOR (H known ma oatiren! tiom ownorl 08 STREET {Bt&nm

10 STATE n ZIP CODE 12 TELEPHONE NUMBER

1 3 1 > Pt OF OWNERSHIP (Cftao* one,

G A. PRIVATE : J B FEDERAL:

D F OTHER: __________

LJ C. STATE L iD.COUNTY

D G UNKNOWN

MUNICIPAL

1 4 OWNERJOPERATQR NOTIFICATION ON F1LI: iCtiec* g/iihat tsoiy.'

(.' A RCRA3001 DATE RECEIVED: ___J___L_._ LJ B. UNCONTROLLED WASTE SITErctncw tcJe j DATE RECEIVED:
MONTH DAY YEAR

NONE

IV. CHARACTERIZATION OF POTENTIAL HAZARD
0! ON SITE INSPECTION

ft YES DATE 6 /I 8 ;8Q
D NO n^TTT^r^T"

BVlCftscJtB/.'iRaiaap^;
L? A. EPA L; B. EPA CONTRACTOR CJ C STATE
D E. LOCAL HEALTH OFFICIAL X^ F OTHER: COUHty

C O OTHER CONTRACTOR

CONTRACTOR NAME(S): _.

: SiTE STATUS fC*«c*ofl»;

(J A .ACTIVE X B INACTIVE G C. UNKNOWN

03 YEARS OF OPEfUllON

959 1 1968 Tl UNKNOWN
BEGINNING YEAR ENDING YEAH

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT. KNOWN, OR ALLEGED

Former city garbage dump. Spillage and ground staining was evident from drums of dicsel
fuel, transmission fluid, motor oil, and antifreeze.

"o?DtSCR!PTV6iT"oF POTENTIAL HA2AROTC» ENVIRONMENT AND/OSTpOPULATToN

Site is a former landfill. Rusty-red leachate has been observed flowing down into
Nonconnah Creek.

V. PRIORITY ASSESSMENT

D A HIGH LXB MEDIUM D C LOW
Jlnspscf on rm» ivaJlaef* Oas^sJ

3 -0*>cr»ltono/H«J»'cfousConrf>rjons»nO/ne>rfenrji

D D. NONE
(No (unnti tcUori needrtd (Of"p'sf» cu'rtnl aispostion '~,-ml

VI. INFORMATION AVAILABLE FROM
01 CONTACT

James McMinn
03 TELEPHONE NUMBEH

04 PERSON RESPONSIBLE FOR ASSESSMENT OftAGtNCV

TDHuE

06 ORGANS ATiCN

DSWM

07 TELEPHONE NUMBER

7^1-6237
EPAFORM 2070-12 (7 8> ]



c/EP/ POTENTIAL HAZARDOUS WASTE SITE
L PRELIMINARY ASSESSMENT
* PART 2 • WASTE INFORMATION

1. IDENTIFICATION
01 STATE

TN
02 SITE NUMBER

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATE

U A SOLID
:.J B POWDER, FIN
! J C SLUDGE

,,ooTHUnk_n

3 fC*«c* M rn»f «pp/rj 02 WASTE QUANTITY AT SITE

ES i . F LIQUID TONS Unknown _ _
G GAS

CUBIC YARDSown
~ ~ ~<sowy, """ NO.OFDRUMS __ .. _ _ . _ . _ _ _ . .

03 WASTE CHARACTERISES fO#c» it inn tppivi

{.: A TOXIC :j E SOLUBLE L. HIGHLY VOLATILE
'._, B CORROSIVE i ..'> F INFECTIOUS LJ J. EXPLOSIVE
;.] C RAWOACTIVE L] Q FLAMMABLE LI K REACTIVE
: 1 D PERSISTENT I.I H. H3NITABL.E .J L INCOMPATIBLE

U M NOT APPLICABLE

III. WASTE TYPE

CATEGORY

SLU

OLW

SOL

PSD

OCC

IOC

ACD

BAS

MES

SUBSTANCE NAME

SLUDGE

OILY WASTE

SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS

INORGANIC CHEMICALS
ACIDS

BASES

HEAVY METALS

01 GROSS AMOUNT

UNKNC

C2 UNIT OF MEASURE

WN

03 COMMENTS

IV. HAZARDOUS SUBSTANCES fs.9>ipo.ntf.'«/o^«f fr.go.nf.vcir.dc-»swu«6.-jj

01 CATtGQRY 02 SUBSTANCE NAME

UNKNOWN

03CAS NUMBER 04 STCHAGE'DISPOSAL METHOD 05 CONCENTRATION
06 MEASURE OF
CONCENTRATION

V. FEEDSTOCKS ts*. *«,«.*> to, MS *««&.«)

CATEGORY

FDS

FDS

FDS

FDS

01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY

FDS

FDS

FDS

FDS

01 FEEDSTOCK NAME 02 CAS NUMBER

VI. SOURCES OF INFORMATION fOr» »p«N/fc r./.,8nc«. • c star* MM s«m,T» .n.-vs* r»portsf

Files on Site #11, Nashville Central Office, Nashville, TN

EPAFORM2070 12 (7 81)



x>EPA POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
01 STATE

TN
02 SITE NUMBER

D 98072817^

II. HAZARDOUS CONDITIONS AND INCIDENTS
01 & A. GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED

02 C OBSERVED (DATE: ..._.
04 NARRATIVE DESCRIPTION

X] POTENTIAL G ALLEGED

Contamination of an aqui fe r f rom the landfil l at facil i ty is possible due to unlined
landfill.

01 KB SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED

02 U OBSERVED (DATE. ____.__
04 NARRATIVE DESCRIPTION

POTENTIAL ; J ALLEGED

Leachate and runoff from site may contaminate Nonconnah Cree,k.

01 L; C CONTAMINATION OF AIR
03 POPULATION POTENTIALLY AFFECTED

02 LJ OBSERVEDIDATE ___
04 NARRATIVE DESCRIPTION

POTENTIAL G ALLEGED

N/A

01 U D. FIRE/EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED:

02 U OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

LJ ALLEGED

N/A
E DIRECT CONTACT

03 POPULATION POTENTIALLY AFFECTED: 2.

If site is not fenced.

02 ,jOBSERVED(DATE
04 NARRATIVE DESCRIPTION

ft POTENTIAL ALLEGED

01>C f1 CONTAMINATION OF SOIL
03 AREA POTENTIALLY AFFECTED:

02QOBSERVED(DATE.
04 NARRATIVE DESCRIPTION

'-'> POTENTIAL t ! ALLEGED

Contamination from landf i l l & from leachate observed leaving site.

01 i_^3. DRINKING WATER CONTAMINATION . _. n 02 [.; OBSERVED (DATE: .___________ ) £ POTENTIAL D ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 4/4U 04 NARRATIVE DESCRIPTION

Possible contamination of an aquifer. Only applicable if residents in area u t i l ize
groundwater for drinking.

01 L H WORKER EXPOSURE;INJURY
03 WORKERS POTENTIALLY AFFECTED:

N/A

02 D OBSERVED [DATE ___
04 NARRATIVE DESCRIPTION

H POTENTIAL H ALLEGED

01 Xl POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED:

02 L. OBSERVED(DATE ___
04 NARRATIVE DESCRIPTION

POTENTIAL LJ ALLEGED

Cr'y if site is readily accessible to public.

EPAFORM 2070 12(7 -81)



-. __. POTENTIAL HA
^vERrV PRELIMIN/^^ L-l J— % p ARJ 3 m OESCR|pT|ON op HA£

ZARDOUS WASTE SITE '
kRY ASSESSMENT 01

A Df\SMIC f*rtuniTlftMC AUn IktPinCIJTG _ JIHUUUo UUNUI 1 lUno ANU INUIUCN 1 D •— '•

DENTIFICATION
STATE 02 STTE NUMBER

N n 9sn7?si7a

II. HAZARDOUS CONDITIONS AND tNClDENTS ,co,̂ ^

01 G J. DAMAGE TO FLORA
04 NARRATIVE DESCRIPTION

N/A

01 D K DAMAGE TO FAUNA
04 NARRATIVE DESCRIPTION PICA/CM WM<IJ o/ sp»c«j

N/A

01 D L- CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

N/A

01 L^M. UNSTABLE CONTAINMENT OF WASTES

ns pnpui ATION POTFNTIAI i v AFFF.CTFn: 4240

Unlined landfill

01X1 N. DAMAGE TO OFFSITE PROPERTY
04 NARRATIVE DESCRIPTION

Observed leachate leaving site.

01 n O CONTAMINATION OF SEWERS. STORM DRAINS, WWTPs

03 n nasFRvpn (HATF ) n POTF

o? n oasfRVFn (DATF > n POTF

n? n nnsFRvFTi (DATF i n POTF

-NT1AL Q ALLEGED

*

:NTIAL a ALLEGED

INT1AL a ALLEGED

n? rn nnsFRvpn TDATF ) ^3 POTENTIAL u ALLEGED

04 NARRATIVE DESCRIPTION

0? H OBSFRVFD (DATF , . I ^ POTE;NT1AL D ALLEGED

n? i : OBSFRVFD fDATE 1 D POTENTIAL D ALLEGED
04 NARRATIVE DESCRIPTION

N/A

01 a P. ILLEGAL/UNAUTHORIZED DUMPING
04 NARRATIVE DESCRIPTION

02 U OBSERVED (DATE. .) (J POTENTIAL 1. ALLEGED

N/A
05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS

111. TOTAL POPULATION POTENTIALLY AFFECTED:
IV. COMMENTS

V. SOURCES OF INFORMATION (Gift ip«ffJc r»/»«nc»*. a g.,

Files on site //1 1, Nashville Central Office,Nashville, TN
USGS Topographic Map - Southeast Memphis, TN 409

EPA FORM 2070-12 (7-au



WflST MEMPHIS. ARK (VIA INT. r>5> I it Ml
• 1.5 Ml TO INT 55 01



SITE LOG
(For Site Inspection)

EPA ID 7/UD 7X0128 11 DATE

SITE NAME

REFERRED BY

REASON FOR INSPECTION

SOURCES OF INFOFMATION CHECKED

SUSPECTED HAZARD(S) __

l/l'HEK ftoflftl ftff A- CoVl'Vvs/̂ s. .'y îJ^ Q ̂  tfT-
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INVESTIGATION REPORT
EPIC SITE # 10

MEMPHIS, TN

INTRODUCTION

On Tuesday, January 12, 1982 an investigation was conducted at the
subject site by Gene Oliver and Neal Strickland of Ecology &
Environment's Field Investigation Team. This effort was part of a
study prescribed under TDD # F4-8112-06 in order to finalize
dispositions on four sites in the Memphis area which had been inspected
and characterized previously by the EPA, Region IV, Enforcement
Division (1). This site was subsequently inspected on July 10, 1981 by
Charles Till (ESD, Athens) and Gene Oliver (FIT) for the purpose of
sampling the reported leachate stream. No leachate was observed during
this subseguent inspection, thus no samples were collected.

SITE DESCRIPTION

EPIC site # 10 is a vegetated field of approximately 10 acres located
just south of Nonconnah Creek directly across Democrat Road from the
National Guard airfield. The site is currently accessible to public
dumping and is littered with construction debris and household rubbish.
The site is reported to be a former municipal landfill and is located
in close proximity to the present active municipal landfill.

The points of concern at this site are two deposits of 55 gallon drums
(approximately 10 drums each) which were discovered during a previous
inspection. The drums contained solid material which in some cases
appeared to be paint wastes. Some of this apparent paint waste was a
grey color commonly associated with military vehicles and equipment.
Material from the drum deposit nearest Democrat Road was observed on
the ground surface.

Another concern at the site was a bank along a ditch paralleling
Democrat Road on the southern periphery from which colored leachate was
reportedly observed flowing durinq the previous inspection conducted in
1980. However, during this investigation the ground and ditch water
were frozen hard and covered by several inches of fresh snow, and no
evidence of leachate was discovered by the investigators. Figure 1 is
a layout of the site and sampling locations. The reported leachate is
shown on this figure.

The investigators also noted gas vent pipes protruding from the
landfill surface near Nonconnah Creek and small elevated fissures in
the surface which were apparently emitting steam into the air. The
snow around the fissures was melted away and green grass was growing in
the soil.



DISCUSSION OF RESULTS

General

Composite soil samples were collected in the immediate vicinity of each
of the two drum deposits. In the case of the drum deposit closer to
Democrat Road, actual contaminated soil was collected adjacent the
deteriorated drums (M10-CS-1).

The soil samples were analyzed at the EPA/Environmental Services
Division laboratory in Athens, Georgia for extractable orqanics,
purgeable organics, pesticides/PCB's/ chlorinated compounds, metals and
cyanide. The data from these analyses are included in Appendix A.
Summaries of the analyses are shown in Tables 1-4.

M10-CS-1

The only quantifiable concentration of an extractable organic priority
pollutant detected in this sample was bis(2-ethylhexyl} phthalate at
63,000 ug/kg. Estimated concentrations of extractable organic
compounds significantly above the minimum detection limit of 6,000
uq/kg were established for (propanediyl) bis benzene,
phenylnaphthalene, quaterphenyl and two fatty acids (see Table 1).

Numerous extractable organic.compounds were detected in the sample at
a concentration below the quantifiable detection limit of 5000 ug/kg.
These included 12 priority pollutants (see Table 2).

No purgeable organic compounds were detected in the sample.

Pesticide/PCB/CHC analysis detected PCB-1254 in the sample at a
concentration of 10,000 ug/kg (see Table 3).

Metals analysis detected elevated concentrations of several priority
pollutant metals, including chromium (1432 mg/kg), copper (1000 mg/kg),
lead (34,160 mg/kg), antimony (1300 mg/kg), zinc (795 mp/kq) and
mercury (.05 mg/kg). Cyanide was also detected in the sample at a
concentration of 43.9 mg/kg.

M10-CS-2

The single extractable organic priority pollutant detected in this
sample at quantifiable level was associated with bis (2-ethylhexyl)
phthalate at 230,000 ug/kg. Estimated concentrations of extractable
organic compounds significantly above the minimum detection limit of
6000 ug/kg were established for three fatty acids (see Table 1).

Numerous extractable organic compounds were detected in the sample at
concentrations below the quantifiable detection limit of 5000 ug/kq.
These included 14 priority pollutants (see Table 2).

Only one purgeable organic compound was detected in the sample.
Trichloroethylene was detected at a concentration less than the minimum
detection limit of 9 ug/kg.



Pesticide/PCB analysis detected PCB-1262 in the sample at a
concentration of 18,000 ug/kg (see Table 3).

Several priority pollutant metals were detected including arsenic (28
mg/kg), chromium (24 mg/kg), copper (72 mg/kg), nickel (16 mg/kg}, lead
(115 mg/kg), zinc (179 mg/kg), and mercury (.08 mg/kg). Cyanide was
also detected in the sample at 13.9 mg/kg.

The results of the organic analyses of both sample M10-CS-1 and
M10-CS-2 show the presence of many organic compounds. Most of these
compounds are associated with the wood preserving industry or are fatty
acids which occur in nature. There are, however, several compounds
found on the site which strongly indicate the presence of waste
materials. The most significant of these indicators is bis
(2-ethylhexyl) phthalate and PCR 1254 and 1262 which were detected at
both sampling locations.

Several metals, as well as cyanide, were detected in the samples which
further indicates the presence of waste materials. The sample
collected near Democrat Road contained the greatest concentrations of
metals but both samples showed evidence of waste materials.

METHODOLOGY

All sample collection, sample preservation and sample management
procedures used during this study were in accordance with the Water
Surveillance Branch Standard Operating Procedures and Quality Assurance
Manual, August 29, 1980 (Draft) (2). All analyses of the samples were
conducted by the ERA Region IV, Laboratory Services Branch in
accordance with the Laboratory Services Branch Operations and Quality
Control Manual, March, 1981 (3).
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TABLE 1
QUANTIFIABLE EXTRACTABLE ORGANICS (ug/kg) (1)

MEMPHIS EPIC SITE # 10

COMPOUND

Bis (2~Ethylhexyl) Phthalate
(Propanediyl) Bis Benzene
Phenylnaphthalene
Hexadecanoic Acid
Octadecenoic Acid
Unidentified Alkyl Acid
Octadecenoic Acid
Quaterphenyl

M10-C5-1

63,000
12,OOOJ
7,500J
15,OOOJ

ND
ND

9,OOOJ
6,300J

M10-CS-2

230,000
ND
ND

21,OOOJ
14,000J
7,OOOJ
ND
ND

J - Estimated Value
ND - Not Detected
(1) - All analyses results reported on a dry weight basis.



TABLE 2
EXTRACTABLE ORGANICS DETECTED AT BELOW

MINIMUM QUANTIFIABLE LIMIT OF 5000 ug/ko (1)
MEMPHIS EPIC SITE # 10

M10-CS-1

Naphthalene
Acenaphthalene
Dimethyl Phthalate
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Chrysene
Benzo(B)F1uoranthene
Benzo(K)Fluoranthene
Benzo(A)Pyrene
Benzaldehyde
Methylethenyl Benzene
Phenylethanone
Biphenyl
Isoindoledione
Methylbiphenyl
Dodecanoic Acid
Diphenylmethanone
(Ethenediyl) Bis Benzene
Fluorenone
Diphenylpropenone
Phenylmethyl naphthalene
Terphenyl
Methylphenylpropanone
Phenoxyphenoxybenzoateethanol
C4 Alkyl Phenanthrene

(1) All analyses results reported on a dry weight basis.

M10-CS-2

Acenaphthalene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Chrysene
Benzo(A)Anthracene
Benzo(B)Fluoranthene
Benzo(K)Fluoranthene
Benzo(A)Pyrene
Indeno(l,2,3-CD)Pyrene
1,?,5,6-Dibenzanthracene
Benzo(GHI)Perylene
DihydroacenaphthaTene
Tetradecanoic A c i d
Heptadecenoic Acid
Benzofluoranthene



TABLE 3

PESTICIDES/PCB's /CHLORINATED COMPOUNDS (ug/kg)
MEMPHIS EPIC SITE # 10

M10-CS-1 M10-CS-2

PCB 1254 10,000 ND

PCB 1262 ND 18,000

(1) - All analyses results reported on a dry weight basis.



ELEMENT

Arsenic*
Barium
Cobalt
Chromium*
Copper*
Molybdenum
Nickel*
Lead*
Antimony*
Strontium
Titanium
Vanadium
Yttrium
Zinc*
Mercury*
Aluminum
Manganese
Calcium
Magnesium
Iron
Cyanide*

TABLE 4

INORGANIC ANALYSES (MG/KG) (1)
MEMPHIS EPIC SITE # 10

M10-CS-1

288
358

1,432
1,000

576

ND

34,160
1,300

25
372
43

ND

795
0.05

6,000
1,400
7,700
3,600

110,000
43.9

M10-CS-2

28
122
ND

24

72

ND

16
115
NP

19
289

33
9

179
0.08

13,300
715

3,600
2,600

21,100
13.9

* - Priority Pollutants
ND - Not Detected

(1) - All analytical results reported on a dry weight basis.
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PUHGEAttLt UHb*
D A T A

C

C

C

c

w

w

ELEMENT

Suuvct: MEMPHIS EPK SHE

M T V : Mf'PHlb

SUM UN: ' 1 1 u-CS- 1
n:
5 LU'VOUNU
ST
ft: iHYl f,HI_OP JOE

gt THU P- JPUM[I .»K
UlOt iMUUlFLOUHOMt THANE
V PJYL OL.'P IUE
CH.U^OE TH^NF;
Mf f H r L E N E

1 • 1-UlOLOLMJF.lr iYLtNt
1 « l-f

TH/MJt

I . 1 * f1.- f* JCH[_owut l MftNt
C 1 b-1 . J-IJirHLOKOH^UPL
?-CHL040 tTHYL v l f J Y L t '

1 » 1
Tt T
T CL'Jcht

THYLtNE

ST

STuNhf

b f l N f l L Y S I b
f

( f ; W Y W T ;

AMPLE T Y K K : StUIM

bAU NO.:

A T HE ^JS » GA

( D A T E t T I M E ) : U l / lH /H^ !<;<;/

SAMPLE b T A W T f U A T E *. T I ME J : 0 1 / 1 ^/H? 1JOU

bAMPLE S T O P d J A T E b T I M E ) : U O / U O / 0 0 u

CHEMIST: Z.-lLJ£X_t_2L^ COMPLtTEU 1^2^82____

CUI-'PUUND S r U R E T w UNIfb

___________________ ________UG/KG

________ UG/r\G
_________ UG/Kb

_______ UG/^&
_______ UG/Kb
_______ UG/KG

Uli/KG

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/^b
UG/KG
UG/KG
UG/KG
UG/hG
UG/hb

UG/KG
OG/KG

: ^ OPGiNlC CU-iPOUNU D E T E C T E D W I T H flig E b T I M A T E U MINIMUM D E T E C T I O N L I M I T OK __

1 ) J - t S M M A T t D V A L U E
^) K - f i C T U A L V A L U b 15 K N O W N TO HE LEbb THAN V A L U E ' G IVuN.
J) L - A C T U A L V A L U E Ib r.NUwN TO HE b H E A T E ^ T H A N VALUE G i V E M .
4 ) i j - f 1 A T E W I A L w A b A N A L Y Z E D F U K H U T N U T D E T E C T E O .

T H E i J U M M t w I S T H E M l f J l M U M D E T E C T I O N L I M I T .
5 ) N-P^E5U"PI IVE LV lU t 'NCE OF PWtSENCL O f M A T E H J A L -

V A L U E
/ ) Mi -CUMPQUNU NJ I A N / i L Y Z t D FOW.
* The data are suspect based on quality control information.
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J J t - L T i t : Mf-b3 PW(Jb ELEMENT tt : HivS1-

"EMPHlb E'H 1C bl It "10

C I T Y : MEMPHIS STATE: TN

2. COMPOUJ'JD
raa

o'Loi'DftNE (TECH, MIXTURE K Mt

, ALPHA

UfHE MLUKlNArEU COUMPUUNQSPEbTIClULb/PCH'S fliJi
( J A T A

t r /SUlL/SLUUbt ( f j K Y W T )

EPA-S

SAMPLE

Mf P UCHl'J
A IPHA-HHC

PC h-l

ALUFHYDE

EPOXluE

T(,T)[J

( f l ^OCLOP

1 U 1 < ) )

S f U P L T w UN I TS

,Ub/KG
UG/KG

U

2.JK30U__UG/Kb
i4)XlOU___UG/Kb
,_2QDU__UG/KG

L__UG/KG

JVJVJ UG/fSG

_UG/KG
_ODX)U__Ob/KG
__2QOU__UG/KG

DU___UG/KG

.UG/KG
^__UO/KG

JU___UG/Kb
3U___UG/Kb

4.JHKHI__UG/KG
1 i^lQDU___UG/Kb

ill___

,fi___

SAU

StUIM

SAMPLE PECEI VEUIDATE t. TIHE).' 01/ld/d*

SAMPLE STAMTtUATE t> T IME ) : 01/I 2/«£ 130U

SAMPLE STOPtOATE 6 TIME): OU/UU/UO U

C H E M I S T : E^Jt̂ Loî Jr. COMPLETED

COMPOUND

S&Î pI1 LQRDAN E I(J JJL.!
SE^^J-PRONORBORNADIENE.
'HEPTACMLORONpRBORNENE _~'
OCTACtJLOROCYCLOPENTENE

UN1 IS

.__40jJ UG/Kb
_1QOU. UG/KG
.". 20U

UG/Ko

________ UG/KG
________ UG/KG
________ UG/KG
________ UG/KG
________ Ub/KO
________ UG/KG

_________UG/KG
_________UG/Kb
________UG/KG
____.____UG/Kb
_________Ub/Kb
________UG/Kb
______UG/KG
______UG/Kb

<*>

9'JTLS: 1 ) J - t S T J M A T t D
^ r-J K - A C T U u L V A L U K Ib K N O w f J HJ HE LLS5 T H A N Vf lLUt bl

.1} J) 1-f lCTUAL t fALUK IS rtNOwN TO BE o i -EATEP THAN VALUE
= ft I U -MATEPIAL WAS ANALYZtU FOM HUT ^JUT u E T E C f E D
£ THE NUMI-EH IS THE MINIMUM UE T t C T I O'J LJ^IT,
; ^) N-P^ESU. ' iPf I vE tV lUENCE OP PWESE'NCt OF M A T E R I A L
r h) A-A\ /LP.AbE VALUE

NUT

10)

ID C O N S T I T U E N T S

OM rwu O/Ff- 'EhENf OC COLUMNS
HY uC/M5
AS INDIVIDUAL COMPOUNDS

TECHNICAL CHLOKUANE

-,'••.?:
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P^UJtCT « : d<e-b3 PKOG

S O U - ^ L E : MEMPHIS LP IC S I T E

c: I TY: MEMPHIS

£ U T I u N : '"10-CS-l

Q. ELEMENT
ro
O_

TIWSF ^ I CCD

HAH HIM

C U ' J u l . T
CMMOMfUM

r U C ^ L L
L F AH
A f l T I * O f J Y

T IN
b T W n f l T I U -

T I T / - , N I U M
InALL I UN

Y T T H f U M
/I ML
/I

S O I ) 1 ' J M
t Y A -, I U E
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SI ATfc . ;
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_2J oa_s

_.JlfiQQ.
.nnnnn
_..2somt_Mb/Kb

_ M G / K b
_ N A M b / K G

SAMPLE

SAD NO.

W T )

: SEUIM

A T H E N S . G A

SAMPLE W E C E J V E D t O A T t i T I M E ) : 01 / lB /b2

SAMPLE S T A k T ( L J A T E t, TIME) : 01/12/ea 130U

SAMPLE s r O P ( D A T b G. T I M E ) : 0 0 / 0 0 / 0 0 0

CHEMIST: _McPaniel_^ _ COMPLETED 2/1/12

1) K - A C T U A L V A L O h IS KNOWf j TO HL Lt.bS THAN V«LUt G I V E N .
2) L - A C T U A L ^ALUt IS KNOWN TO BE G^dxiTtH THAN V^LUt GIVEN,
J) A-AVtPAi. 'E VALUE"
^ ) Mfl-ELE^'E^I NUT A lJ iLY^ tD Ku^
5) U-None detected; number is detection limit.
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5) U-None de tec ted ; number is detection limit.
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UNITED STATES ENVIRONMENTAL PROTECTION -GENCY
D A T E : SEP 04 1981 ATHENS, GEORGIA 30613

SUBJECT
Democrat Road and Nonconnah Creek Site, Hazardous Waste Site Investigation,
Memphis, Tennessee, July 8, 1981

FROM Water Surveillance Branch

T0 Howard Zeller, Acting Director
Enforcement Division

A hazardous waste site investigation was conducted at the Democrat Road and
Nonconnah Creek site (EPIC Site 10, Priority 3) Memphis, Tennessee, on July 8,
1981, by Charles A. Till of the U.S. Environmental Protection Agency (US-EPA),
Region IV, Surveillance and Analysis Division (SAD). Mr. Gene Oliver, Ecology
and Environment, Inc. (E&E) assisted in the investigation. This site was in-
spected in May 1980 by personnel of the US-EPA, Region IV, Enforcement Division.
During the May 1980 inspection, various types of debris, construction materials,
and drums were observed scattered over the site. As a result of this inspec-
tion, a hazardous waste site investigation was requested at this site by Mr. Jim
Wilburn, Technical Manager, Memphis Study Project.

The site is located on Democrat Road across from the National Guard air field
and consists of approximately 10 acres. Nonconnah*Creek borders the site on the
north; an unnamed stream borders the site on the east; Democrat Road borders the
site on the south. A storm drainage ditch parallels the site on the south and
flows along Democrat Road and empties into the unnamed stream east of the site.
This site was once used by the City of Memphis as a city dump. The vegetation
on site was very thick with a ground cover of Bermuda grass. No distressed
vegetation was noticed on the site or along the creek banks. There were no
leachate streams observed on site or flowing off-site. The creek banks were
Inspected to see if any drainage or leachate streams were flowing from the site
Into the two streams (Nonconnah and unnamed stream). No drainage or staining
from drainage was observed. Scattered piles of old debris and construction
materials were present, but there were no signs of recent dumping. Also, there
was no drainage to the storm ditch along Democrat Road.

The EPA investigators observed no leachate migrating from the site and no drums
or other obvious signs of hazardous waste on the site. Therefore, no samples
were collected, and it is recommended that this site be removed from the list
of potential hazardous waste sites in Memphis.

Charles A. Till

EPA Form 1320-6 (Rev. 3-76)
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Democrat Road and Nbnconnah Creek Site, Hazardous Waste Site Investigation,
Memphis, Tennessee, July 8, 1981

Water Surveillance Branch

Howard Zeller, Acting Director
Enforcement Division

A hazardous waste site investigation was conducted at the Democrat Road and
Nonconnah Creek site (EPIC Site 10, Priority 3) Memphis, Tennessee, on July 8,
1981, by Charles A. Till of the U.S. Environmental Protection Agency (US-HPA),
Region IV, Surveillance and Analysis Division (SAD). Mr. Gene Oliver, Ecology
and Environment, Inc. (E&E) assisted in the investigation. This site was in-
spected in May 1980 by personnel of the US-BPA, Region IV, Enforcement Division.
During the May 1980 inspection, various types of debris, construction materials,
and drums were observed scattered over the> site. As a result of this inspec-
tion, a hazardous waste site investigation was requested at this site by Hr» Jim
WHburo, Technical Manager, Memphis Study Project.

.
Tha site Is located on Democrat Road across from the National Guard air field
and consists o£<( approximately 10 acres./ Nonconnah Creek borders the site on the
north; an unnamed stream borders the site on the east; Democrat Road borders the
site on the south.. A storm drainage, ditch, parallels the site on the south and
flows; along Democrat: Road: and empties into the unnamed stream east of the site*
This site was once used by the City of Memphis as a city dump. The vegetation
on site was very thick with a ground cover of ;. Bermuda grass. No distressed
vegetation was- noticed con!*the sitef or' along "t:Ke creek banks. There were no
leacbate streams observed r on sitê oriflowingfpff-site. The creek banks were
inspected to seê i5: anyrfdrainage; or̂ ileachate? streams were flowing from the site
latovtha two 8 treams (Nonconnah and? 'unnamed 'stream). No drainage or staining
fron̂ drainage was observed-. Scattered piles of old debris and construction
materials were present^but there :were no signs of recent dumping. Also, there
was 'no drainage to the .-storm ditch along Democrat Road.

'" •' ' . -Ŝ ' ":- ••'•-., •••':•'•'- ' • ".i-^ • ' •
The KPA Investigators observed no leachate migrating from the site and no drums
or other obvious signs of hazardous waste on the site. Therefore, no samples
were collected, and it is recommended that this site be removed from the list
of potential hazardous waste sites in Memphis*

Charles A. Till 2 V V

C.Till:cak;SAD:9/4/81:3117.

*BOL \

?NAME: i

TE J

CONCURRENCES

f»rm 1320-1 02-70) OFFICIAL FILE COPY



&EPA POTENTIAL HAZARDOUS W A S T E SITE
SIT£ INSPECTION REPORT

REGION SITE NUMBER (to b»
• d by H«>

eocoo11i
• ••ffin-f

.

GCNBRAL INSTRUCTIONS: Complete Section! I and III through XV of this form BS completely *s possible. Then use the informa-
tion OD this form to d«v«lop • T««tat've Disposition (Section II)- File this form Ln its antirety in the regional Hazardous Waste Log
FU«. B« *ur« to includ* all appropriate supplemental Reports in the file. Submit a copy of the forms to: U.S. Environmenta l Pro-
UcUon Agency; Sit« Tracking System; Hazardous Waste Enforcement Tack Force (EN-335); 401 M St., SW, Washington, DC 20460.

I. SITE IDENTIFICATION
A. SITE ,A••-—————

B. S J R E E T for o<h«r idintnttr)

/L^^^y
t. STATE * " NAME"C. CITY

G. SITE OPERATOR INFpRMAT'tON
f . N A M E

E. ZIP CODE r.

3. STREET

2, TELEPHONE NUMBEH

8. 3TA TE fl. Z IP C OOE

M. R E A L T Y O W N E R INFORMATION (if different from opermtor otmTtm)

1 . N A M E 2. TELEPHONE NUMBER

S T A T E 1 8- Z IP CODE

I. SITE DESCRIPTION

' c*** JL-\*^& g-
J. TYPE OF OWNERSHIP

{ | 1. FEDERAL [ | 2. STATE | j 3. COUNTY | | 4. MUNICIPAL

/j.'^cl
5. P R I V A T E

II. TENTATIVE DISPOSITION Ccomp/efe (Ms section
B. A P P A R E N T SERIOUSNESS OF PROBLEM

| 1 1. HIGH "•-«-•- j 1 2. MEDIUM

A. ESTIMATE DATE OF TENTATIVE
DISPOSITION

C. PREPARER INFORMATION

III. INSPECTION INFORMATION

I 2. TITLE/

±-— L _ ^^'

c. S ITE REPRESENTAT IVES I N T E R V I E W E D

T?070-3 <lO-79> PAGE 1 OF 10 Continue On Reverse



D. GENERATOR (Nr - 'S f - "

1 . NAME >,, ADH'! i--_ JS , 4 . W A S TE r Y-' E r.

A, Mark ' X.' for the types of t-an-.p,.1-?! taken and , •-.



Continued From Patfe 2
IV. SAMPLING INFORMATION fcon/inued)

C.PHOTOS
t . T Y P E OF PHOTO5

^\J,[y^h«. GROUND b. A E R I A L

OT'SITE MAPPED?

rXvES. SPECIFY LOCATION OF MAPS:

.. PHOTOS IN C U S T O D Y OF":

• TF.V

E. COORDINATES

1 . L* T ITUDE (de

"n A/
J. L O N G I T U D E (<1eg.-mm.-sec.)

V. SITE INFORMATION
A. S I T E S T A T U S

[^] 1. A C T I V E (Those induct"*/ or
murtrctpa/ .'(*• wftrcri »rt beinf ->»•<*
/or w*«(» treatment, storage, or disposal
on m continuing basis, even it inlre-
qucntly.)

2. INACTIVE (Thote
which no longer receive

wattes.)

["] 3. Q-THERfspecUy)__________ ___ _____ _________ _._
l'Thoa» eilfa that include such incidents I'kn "midnight dump;
whcra no regular or confirming u.*e o/ rri» s i f * (or w a s f o di^pn.s

/las occurred.)

B. 'S G E N E R A T O R ON SITE?

rV] 1- NO 3H 2- YESfJpecir/ fcnerator's tour-digit SIC Code):

C. A R E A OF S ITE (in acres)

101
D. ARE THERE BUILD INGS ON THE S ITE '

xP\1 I- NO [J 2. YES(-sp«c/ /x)

VI. C H A R A C T E R I Z A T I O N OF SITE A C T I V I T Y
Indicate the major site activityCi'esJ and details relat ing to each act iv i ty by mark ing 'X' in the app rop r i a t e boxes.

A. TRANSPORTER

4. TRUCK

B. P I P E L I N E

0. O THER (speci(y):

3, STORER

2. S U R F A C E IMPOUNDMENTNOME

9. DRUMS

4. T A N K . A B O V E GROUND

3. T A N K , BELOW GROUND

a. O THE n(mpeclly):

C. T R E A T E R D. D ISPOSE R

2. I N C I N E R A T I O N

1 . L A N P F I L _

2 . L A NDF A RM

3 . VOLUME R E D U C T I O N

4 . R E C Y C L I N G / R E C O V E R Y

S. CHEW./ PHYS. /

a . B I O L O G I C A L T R E A T M E N r

7 . W A S T E O I L R E P R O C E S S I N G

B . S O L V E N T R E C O V E R ' .

9 . O T H E R 's

3 O P E N DUMP

4 . "• U R F a i: E I M P O L, '

E. SUPPLEMENTAL REPORTS: Tf the Bit, fall* within any of the c^ *dorie_i listed below, Snipleme nlal R everts mus( b*
which Supplttncnt-il Reports you hmve filled out and attached to thi* for..

! I t. S T O R A G E

as.
2. INCINERATION

CHEM/BIO/ i——|, . ...__._..
PHYS TREATMENT i——' '* LANDFARM

3. LANDFILL

[ ] 6. OPEN DUMP

S U R F A C E
IMPOUNDME NT _] 5. DEEP W E L L

9. T R A N S P O R T E R I i 10, R EC Y C L O R/ R E ̂

. WASTE RELATED INFORMATION
A. W A S T E TYPE

[ I I. LIQUID f~1 2. SOLID 1 1 3. SLUDGE [ 1 4. GAS

B. W A S T E C H A R A C T E R I S T I C S

j I I. CORROSIVE f~1 2. IGNITABLE

5. TOXIC r~j 6. REACTIVE

_ _ » . _ OTHERf-p>c//rj-_______________________

C7] 3- RADIOACTIVE r~] 4. HIGHLY V O L A T I L E

( ] 7. INERT [ 1 8. F L A M M A B L E

. W A S T E C A T E G O R I E S
1. Ar« fwconJa of *••!•• •v*U«bt«? Specify Ittmi «uch «s m»nlte»it, InvvntoricB, etc. below.

EPA Form T2070-3 (10-79) PAGE 3 OF 10 Continue On Reve rs t



Continued From t~'ronl

vTI. W A S T E ; R F - U A T E D I N F O R M A f l O N •' - ai ,-,,.;.•„';

2. Estimate the amount (specify unit or .-:•*<*- ,MJ .-<- J oi" w a s ^ e by ca tc gci •/, ,-M .x i ' X' ;,; indn. ,. u- wnic n w a s t e s are f re sent .

*•. S O L . - O S j f O

j A U -J'J N T ; A MOL M '

• . SLUDGE

AMOUNT

UNIT OF M E A S U R E

b. OIL ; H E M I C A L !

*MOU N T

UNIT OF MEASURE j N I T Or- ME A SUM :-if "."E » 5 J H E , J M • 1 OF ^ E A S o ^ e 1 U N I T O ̂  M F * '. j R p 1

D. L . 1 S T S U B S T A N C E S OF G R E A T E S T C O N C E R N W H I C H A P F T ON r H fc . ~ • . ,

,________ _ __________ _ _ _ >in^HA^ZARD__r>_5$CRIP PON

r IFLD E V A L U A T I O N H A Z A R D D E S C R I P T I O N - i" •* <• «'i ' \' in th*' i".̂ . -.. irdu:
ha/nrd in the space provided.

; j A . HUMAN H E A L T H H A Z A R D S



VIII. HAZARD DESCRIPTION (continued)
[—| B. NON-WOHKtK INJURY/EXPOSURE

[""I C. WORKER INJURY/EXPOSURE

D. CONTAMINATION OF W A T E R SUPPLY

E. CONTAMINATION OF FOOD CHAIN

F. CONTAMINATION OF GROUND WATER

CONTAMINATION OF SURFACE W A T E R

( PA F——TJ070-J (10-79) PAGE 5 OF ,0 Continue On Reverse



mufd From Front
VIII. HAZARD DESCRIPT ION (continued)

_J I-

"_ ] J. C O N T A M I N A T I O N OF AIR

[ ] K. N O T I C E A B L E OOORS

L. C O N T A M I N A T I O N OF SOIL

M. P R O P R R T Y D A M A G E

ERA Focm T2070-3 (10-79)



Continued P«-orn Page 6

VIII. H A Z A R D DESCRIPTION (cuntinued)

l~~] N. FIRE OH EXPLOSION

[ | 0. SPILLS/LEAKING C O N T A I N ERS/RUNOF F / S T A N DING LIQUID

P. SEWER, STORM DRAIN PROBLEMS

Q- EROSION PROBLEMS

. I N A D E Q U A T E S E C U R I T Y

L 5. I N C O M P A T I B L E W A S T E S

BPA Form T2070-3 (10-79) PAGE 7 OF 10



X1H. H A Z A R D D E S C R I P T I O N

] T. MIDNIGHT DUMPING

Site No. 10 is a grassy field of approximately ten acres located just south of
Nonconnah Creek directly across from the National Guard airfield. The site was
littered with debris and construction material. Two groups of drums were observed.
One group of about twelve drums was mostly opened and contained a material resembling
asphalt. Some of this material had spilled on the ground and formed a black pool.
A second group of about eitht empty and unalbeled drums was observed on the northern
side of the site. No leakage or ground staining was seen around this group.

The bank paralleling Democrat Road on the south edge of the site was heavily stained
a rusty-red color. A discolored pool of water with an oily sheen stood in the
ditch along the road.

A small stream flows north through the northeast corner of the site and enters Non-
connah Creek. According to the topographic quadrangle, this stream is unnamed and
originates about one mile south of the site at Memphis International Airport. At
the time of the inspection, this stream had received much dumping of building rubble
but appeared otherwise clear of leachate and discoloration.

Lieutenant Sellers, the Assistant Manager of the City gargabe truck lot on site No.
11 (refer to report for that site) said that much of this area south of Nonconnah
Creek was once a city dump. As at Site No. 11, he was not, however, aware of any
dumping of hazardous materials.

IX . P O P U L A T I O N P ' R F . C T L Y A F F E C T E D t iY S I T E

A . L O C A T I O N O F P O P U L A T ' O N

1 . I N R E S I D E N T I A L A H E A S

I N C OMWEH C I * I,
' C M I N D U S T R I A L . A R E A S

X. W A T E R AND H Y D R O L O G I C A L D A T A

-J

A. C E P T H TO GROUND W AT E Rf«p»ci/j' unJO , B. D I R E C T I O N Or F L O W

0. P O T E N T I A L Y I E L D OF AQUIFER £ . D I S T A N C E TO C F J N K i N G W A T F. W S U P P L Y
' ¥p«ci fy tin 11 o/ mo a.i ure i

3 T Y P E OF D R I N K I N G * A T E R SUPPLY

| ] 1. NON-COMMUNl TV Pj 2. COMMUNITY
< I 5 CONNt r.C"'ONS" " > 1

i™] V S U R F A C E W A T E R f^] *. WE

C -

ERA Form T2070-3 (10-79)



Continued from Pmg* 9
X. W A T E R AND HYDROLOGICAL DATA (continued)

H. LJ*T ALL DRINKING W A T E R WELLS WITHIN A 1/4 MILE RADIUS OF S ITE

' . RECEIVING W A T E R

t . NAME

f

f~~] 2. SEWEf lS

4 . L A K E S / R E S E R V O I R S

C"1 5. S T R C A«»/Rl V ERS

["] B. O T M E fl ("»p»Cl/yJ '

XI. SOIL AND VEG1TATION D A T A
LOCATION OF SITE IS IN:

| 1 A. KNOWN FAULT ZONE { | B. KARST ZONE

f~] E. A REGULATED PLOODWAY ( 1 F. C R I T I C A L H A B I T A T

[_") C- 100 Y E A P FL O O ' 1

G. R E C H A R G E

D. W E T L A N D

XII. TYPE OF GEOLOGICAL M A T E R I A L O B S E R V E
Mark 'X' to indicate the typef*) of geological material observed and specify where n e c e s s a i y . '!•

B. BEDROCK (•piclty b»tow)

_____I

. SOIL PERMEABILITY

3 A. UNKNOWN [~1 B. VERY HIGH (100,000 to 1000 em,' *ec,)

J D. MODERATE flO f» .1 em/••<:,; Q E. LOW f. i fo .OOi cm/ i.e.)

G. R E*C H A R C E~ A~R~S A

I ] t. YES 2. NO J. COMMENTS;

I . D ISCHARGE A R E A

~] I. YES I 1 2. NO

-V
3. COMMENTS-

( . I J T I M A T t

0 ______ .
J. OTHER 6fe6LOGlCAL 6 A T A

2 . S P E C I F Y D I H t C T l O N OP SLOPE. C O N D I T I O N OF S L O P E , E T C -

BPA Form TJC70-3 () (J-79) PAGE 9 OF 10 Continue On Reverse



Continued From Front
XIV. PERMIT I N F O R M A T I O N

Lis t All appl icable permits held by the site . rH p r o v i d e :he re lated i n f o r m a t i o n .

A. PERMIT T Y P E 8. I S S U - N - j
A G E N C Y

C. PERMIT
NUMBER

0. O A T f f
ISSUED

S F . IN C O M P L I A N C E
C. E X P I R A T I O N • fmmrii -X')

D* TE ,——;——;——TV"

A\
-I

XV, PAST R E G U L A T O R Y OR ENFORCEMENT ACTION
N O M E [ J] YKS ftummmrixv in !hl» mpmce)

NOTE: La:=ed on the i n f o r m a t i o n in Sections III t h r o u g h XV, f i l l out the T e n t a t i v e D i s p o s i t i o n (S ,--c:i^r. /,'.' i :ao:n-, »t '
on the f i r s t page of this f o r m .

ERA fo,m T2070-3 ( !0 -79) P A G E 1 0 O F 10
_J



F f T V /• t^ w *-t̂  f 1

at% t_Î ^^
tf"fcar*ar^B^B»
^^•^•8 «»»

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

REGION • SITE NUMBER (to b« •••Ign-
/ - »d by ff«)
/ / _

GENERAL INSTRUCTIONS: Complete Section! I and UI through XV of this form as completely as possible. Then use the informa-
tion OD thU form to develop * T«Btat'v« DUpoaition (Section II). File thia form in ita entirety in the regional Hazardous Waste Log
FU*. B* sure to Include all appropriate Supplemental Reports in the file. Submit a copy of the forms to: U.S. Environmental pro-
tection Agency; Sit« Tracking Syatem; Hazardous Waste Enforcement Tack Force (EN-335)'. 401 M St., SW; Washington, DC 20460,

I. SITE IDENTIFICATION
A, SITE * **f"7~*~J\ __.,-^^

— —— = —— V —— M.L..L- ———— _ — •11ML
C. ClYV ^^Tr*———— — -~-r—— """̂

m-vi^wlv^
G. SITE OPERATOR INFORMATION
1. NAME ,

S. STREET /

H. ngALTY OWNER INFORMATION fj

ri _ -M. .
3. C ITY

^Z>

9 ^ " 4^TV

f dill*r*nt Irotn Op«rmtor of lit*)

1. SITE DESCRIPTION

O { (A / -£i/Vz^7 > //! Vl V^U :— lY^ °£ /c ( 7/v
J. TYPE OF OWNERSHIP / V

\ 1 1. FEDERAL [ I 2. STATE P^3. COUNTy^V^?^

B. STRE,£T for oih«r (d»nfl/J«rJ ^

/ J "> • , 1^ ^?-//t j^f n^-£ c, L- -'-w /v t-t -

^M E' ^ C° "

C-- / y . /) .^

F. COUNTY 4AME

B."TT"ATE 1 o7 ZIP CODE

2. TEl-EPHONE NUM8EP

4. S T A T E 1 8. ZIP CODE

/ / "\ / _ / / r-̂ ...
"^ ^ — * r*"- - ? ^ — K_; — { ' *~~ — A —— - —— — — ̂  ————————

4. MUNICIPAL Q 5. P R I V A T E

II. TENTATIVE DISPOSITION (complete this section last)
A. ESTIMATE DATE OF TENTATIVE

DISPOSITION (mo.,d*r, *r'->

L / ^ /^
C. PREP/fi&R IN FORMATION

1 . NAMK /
\ I V
\t\i**f ?- /

u

B. APPARENT SERIOUSNESS OF PROBLEM

I 1 1. HIGH"--«r" PI 2- MEDIUM J?^3' L°* \ 1 1 «• NONE

1 !;,_^/l / ' /M Ml^

2. TELEPHONE NUMBER 3. DATE fmo., rf»y> 4 xr.)

6 / / Q /^J

III. INSPECTION INFORMATION
A. PRIN^I^AL INSPECTOR INFORMATION

1 , N AM E f* \ \ fl "

'v-J-//it/vi' ^ c- " I- '~ (- l'*_lJ v\^\ _ _
3. C/WlbAJJIJ*TION -^. __ ̂  (

J / / •'[ *~ \-x fA ' ^ "^N / *f lA&'Jr^~ u^l i^y
B. INSPECTION PART/f tPANTS

i-/
1 . NAME

./! ( (I, il-^
^L A
(6*^ ; \ /-"l^'U-ytU

2. T ITLE A

T 4. TEU^ PnON E NO. (aram code A no.;

U
2. O R G A N I Z A T 1 O N

c,(k~ /%^JF
<//- Jr,,.uK/,

/ ; / / ^ / /-
/W^vi .t.^.-^fl*'

^ v

'( 7/
°

3. TELEPHONE NO.

W/jV-. C-C / VJ- ,! ^7^ c fT^r / ( o (, /—

VoV-cfiv- W ^

C. SITE REPRESENTATIVES INTERVIEWED fcorporar» oftlclmli, worlrcra, r««/d«nr».)

f . NAME

/.f .( /̂̂  5,

2. TITLE* TELEPHONE NO |. ADDRESS

'W^r-o^-s-

BF* F«m T?070-3 f lO-79) PAGE 1 OF 10 Continue On Reverse



TO. CJ EN ERA TOR (M r- 'ORW A r

* . i V * 3 T E T V ^ ' E r . E N t R - T T

_E. T^ ANSPOiVTE.R/ '".fU: " £ R i N F OP'MA 7 • ;'H

F W A S T E IS PR OC FSSED ON 1!TF A »; D A I. SO j H . : P t 0 i 0 O I . 1 ='i * S . i n 3

A. Mark 'X' for the types of sair-i: >«i taken
etc. and estimate when ih* resultr. will



IV. S A M P L I N G I N F O R M A T I O N (continued)
C.PHOTOS
I . TYPE OW PHOTOS
•r-U'ivl • . GROUND

2. PHOTOS IN C U S T O D Y OF:

9. A E R I A L

b7~€Vf E MAPPED?

CjT] YES. SPECIFY LOCATION OF MAPS'.

C. C O O R D I N A T E S

1. L A T I T U D E ('de 2. L O N G I T U C E

V. SITE I N F O R M A T I O N
A . SITE S T A T U S

1. A C T I V E (Those inductrtal or
al a J f « * wft/c/i «r« bcrntf u»«d
ia treatment, storage, or disposal

on m continuing basis, «v«n // inlre-
quei'tty.)

2. I N A C T I V E <Tho««
* which no longer receive

3. O T H E R ( s p e c i / y J -__________ _________ ____ __
['Thoa» mites thai include such m c i d e n M / / A w "midnight
where no regular or conf i 'nuin t f uaw o/ fh» a i / e /or wasfe
haa occurred.)

B. IS G E N E R A T O R ON SITE'

I. NO [^] 2. YESfspec t ry fenorator's tour~di$it SIC Code):

C. A R E A OF SITE fin acres) D. ARE T H E R E BUILDINGS ON THE SITE '

I I 1. NO

VI . C H A R A C T E R I Z A T I O N OF S I T E A C T I V I T Y
Indicate the major site activityfj'es) and details relating to each act ivi ty by mark ing 'X.' in the a p p r o p r i a t e boxes.

A. TRANSPORTER

4. T RUCK

5- PIPELINE

B. STORER

1 . PILE

2.SURFACE IMPOUNDMENT

4. TANK, ABOVE GROUND

S.TANK, BELOW GROUND

C. TREATER

1 . F I L T R A T I O N

2. I MC IN ERA T ION

3. VOLUME R E D U C T I O N

4 . R E C Y C L I N G / R E C O V E R Y

S. C H E M , / P H Y S . / T R E A T M E N T

f l . B I O L O G I C A L T R E A T M E N T

7. W A S T E OIL R E P R O C E S S I N G

8 . S O L V E N T R E C O V E R Y

9. O THERi ' spcc / ' f y ) :

D. DISPOSER

3 O P E N O U M P

E. S U P P L E M E N T A L REPORTS: Tf th« » i t « rail* within any of the ci e g o r i e « l i s ted be low,
which Supplemental Report* you have f i l l ed out and attached Co thin for..

{ 1 ». STORAGE 2. INCINERATION 3. LANDFILL

emental Repor ts must he comp le ted . Ind ica te

[~] 5. DEEP W E L L

I 1 s. PHYS'T^REATMENT ! 1 7- L A N D F A R M I 1 B. OPEN DUMP ( | 9. T R A N S P O R T E R j j 10. R E C Y C L O R / R E C L A I M E R

. WASTE RELATED INFORMATION
A. W A S T E TYPE

f~~l T. LIQUID [ | 2. SOLID 3- SLUDGE | 1 4. GAS

B. W A S T E CHARACTERIST ICS

I I 1- CORROSIVE [ 1 2. IGNITABLE

1 I S- TOXIC I 1 6. REACTIVE

[ ] 3. RADIOACTIVE [ ] 4. HIGHLY VOLATILE

I 1 7. INERT | | B. FLAMMABLE

C T W A S T C CATEGORIES^
I. A/» r»cofxj« of w « » t « « *v«Uabl«? Specify L t « m » luch •• tn+nlteete. Inventories, etc. below.

€PA Form T2070-3 (10-79) PAGE 3 OF 10 Continue On



From Front

Vfl. W A S T E Kei A T H D I N F O f i M A •' 0 N

2, Es t imate the amount (.ipeCi.'K umf o/ rr.'e,-;,-vi.rnr ; of *a*te by ' . -u t rgui y, rn M- k 'X' :. • mm.. ,.:^ *mcn was res are present .

A s u P E-: u N i T o r M f- » ', j P t:

;•' I O T H H Rf *pn»C. ' /V ) -

j ' 4 ' l L U O r ,

j {11 O ' H r R (*p»c l'S , J * i 1 r H t R i spur

OF GR£ A TKST CONCERN WHICH ARP ON r H F

1 . S U B S T A N C E ' Lh-
1

(mark ' X'

SO- < ! , .
ID ;' L t O .

1
r . v A -

f> ,f; '-< i G i 1

m«* - ¥ - . ; |
—— - >• -..—_--, 4 r i =, '•.' l MRE-" T ! c- AM'" . ) J N T

! . , ; < . l i . |

*-* t ; . . I • A -j • ^ ^ ( ;
r
! i

- ~f

^ i f ^ L D E V A L U A T I O N H A Z A R D DESCR!^ T ' i

Hazard in the space provided.

A. H '« W A N H E A L T H H A Z A R D S



VIII. H A Z A R D D E S C R I P T I O N (continued)
B. NON-WORKER INJURY/EXPOSURE

C. WORKER INJURY/EXPOSURE

D. CONTAMINATION OF W A T E R SUPPLY

—- ) IA.C> &U-*? '~~7

f*r& 0^(-\ r ,/-(_ C^-CCc--

E. CONTAMINATION OF FOOD CHAIN

F. CONTAMINATION OF GROUND WATER

G. CONTAMINATION OF SURFACE W A T E R

EPA f~m T20700 (10-79) PAGE 5 OF 10 Continue On Reverse



Continued From Front

V11I. HAZARD DESCRIPTION (continued)
H, DAMAGE TO FLORA/ r AUNA

t. FISH KILL

J. C O N T A M I N A T I O N OF AIR

[ ] K. N O T I C E A B L E ODORS

] L. C O N T A M I N A T I O N OF SOIL

j M. P D O P R R T Y D A M A G E

F.PA Fo,m T2Q7Q-3 (.0-79) PAGtr 6 OF ,0 ———————————————————————Conr.-n.. On P.,̂  7



VIII. H A Z A R D DESCRIPTION (continued)

\ 1 N. FIRE OR EXPLOSION

| | 0. SPILLS/LEAKING CONTAIN ERS/RUNOF F / S T A N D I N G LIQUID

I 1 P. SEWER, STORM DRAIN PROBLEMS

0- EROSION PROBLEMS

R - I N A D E Q U A T E S E C U R I T Y

S. I N C O M P A T I B L E W A S T E S

BPA Form T2070-3 (10-79) PAGe 7 o F to



Vill. H A Z A R D D E S C R I P T I O N
[__ T. MIDNIGHT DUMPING

X. W A T E R AND H Y D R O L O G I C A L D A T A
A . C E P T M T O G R O U N D W A T E R ( ' * p » c / / V u n j ( ; I B . D I R E C T I O N O F

C. P O T E N T I A L Y IELD OF A Q U I F E R E O ' S T A N C ; ! TO DRJNKlNr; , A A T Ft R ^-
(apacity ur:il o f me«.»ur« J

G. T Y P E or D R I N K I N G W A T E R SUPPLY
1. NON-COMMUNITY

< I 5 C O N N E C T I O N S "

3. SURFACE W A T E R

ERA Form T2070-3 (10-79)

2 . COMMUNITY ^ v
> 1 5 C O N N E C r I O



Continued From Front
X\V. P E R M I T I N F O R M A T I O N

List «11 appl icable permits held by the s ite <"- p r o v i d e the re lated m t o r m a t t u n .

NONE

XV, PAST R E G U L A T O R Y OR E N F O R C E M E N T ACTIONS

t/i

NOTE: t - H s e d on the i n f o r m a t i o n in Sect ions III t h r o u g h XV, f i l l out the Ten ta t ive D i s p o s i t i o n (S'.-c.'ion li;
on the f i r s t page of th i s fo rm.
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Continued From Ptg» 8
X. WATER AND HYDROLOCICAL DATA (continued)

H. U»T ALL ORINKING WATER WELLS WITHIN A 1/4 MILE RADIUS OF SITE

.
(*p»clfy unit)

9. LOCA1 ION
(proximity to population

NON-COM-
UNI T ¥
rJt 'X'}

C OMMUN-
I TV

(mar* 'X'J

I. RECEIVING WATER

l. NAMK

^*_ ^L
6. 1P1C I F Y U SI AND CLASSIFICATION OF RECEIVING W A T E R S

f~~1 a. SEWERS S T R E A M S /

T HE R f *

XI. SOIL AND VEGITATIOM PAT>-
LOCATION OF SITE IS IN:

[ 1 A, KNOWN FAULT ZONE Q B. K A R S T ZONE ^-fl C- 100 Y E A R FL JK

[~1 E. A REGULATED FLOODWAY | ] F- CRI TICAL HABITAT [_"J G. R E C H A R G E

D. W6 .TL AND

AOL1IFFR

________________________- XII. TYPE O^E^GEOLOGICAL MATERIAL O B S E R V E E >
Mark 'X'~"to indicate the typefs) of geological m«feriBl observed and specify where n e c e s s a v y . fiflrts.

A . O V E R B U R D E N

3. G R A V E L ,

f. BEDROCK (9p»clly b»low)

. SOIL PERMEABILITY

A. UNKNOWN LJ B. VERY HIGH (100,000 to 1000 cm/**c.

D. MODERATE (10 to .1 cm/««c.J Q E- LOW (.1 to ,001 cm/»*c.)

G- R E C H A R G E AREA————————————————————————————————————————

j J 1. VES | 1 2. NO 3. COMMENTS:

H. DISCHARGE A R E A

I] t. YES

I. SLOPE——————————————
1. KSTIMATK OF SLOPC

2. NO 3. COMMENTS

J. 6tHEH GE6LOGICAL

2. SPECIFY DIRECTION OF SLOPE. CONDIT ION OP SLOPE. E T C -

EPA Farm T2C70-3 (10-79) PAGE 9 OF 10 Continue On Reverse




